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FOREWORD 
 
 

This report is an adjunct to IHTRs 2269 and 2373, which addressed the explosive contamination levels to 
which surfaces needed to be cleaned before being released for unrestricted use per DOD Instruction 6055.1. This 
report also discusses three additional energetic materials: ammonium picrate, nitranol, and nitroglycerin. Also, a 
new substrate, a transite simulant, was added to the matrix. This report also incorporates the findings from IHTRs 
2269 and 2373. 
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EXECUTIVE SUMMARY 
 
 

The purpose of this study is to establish the nonreactivity levels for various explosive substances on wood, 
steel, transite, and concrete. The nonreactivity level is the maximum concentration of a particular explosive on a 
surface that does not result in a reaction when tested on a friction, impact, and electro-static discharge machines. 

 
Various concentrations of different explosive substances were placed on surfaces of wood, concrete, 

transite simulant, and steel and subjected to standard sensitivity tests.  
 
The explosives were ammonium perchlorate, cyclotrimethylenetrinitramine, trinitrotoluene, cyclotetra-

methylene-tetranitramine, triaminotrinitrobenzene, high bulk-density nitroguanidine, nitrocellulose, trinitro-
phenylmethylnitramine, ammonium picrate, nitranol, and nitroglycerin. 

 
Testing began at 750 micrograms per square centimeter (µg/cm2) contamination levels. This contamination 

level is easily achieved by conventional cleaning methods. If no reaction was observed at 750 µg/cm2, no further 
testing was performed and 750 µg/cm2 was reported as the nonreactivity level. 

 
The nonreactivity levels for friction on transite and wood for all explosives was 750 µg/cm2 and also for all 

explosives on concrete except ammonium perchlorate, cyclotrimethylenetrinitramine and trinitrotoluene, where 
the nonreactivity level was reached at 200 µg/cm2. The nonreactivity level on steel was 500 µg/cm2 for 
ammonium picrate, high bulk-density nitroguanidine, nitrocellulose, nitranol and triamino-trinitrobenzene; 
200 µg/cm2 for ammonium perchlorate and trinitrotoluene; 100 µg/cm2 for cyclotetramethylene-tetranitramine; 
75 µg/cm2  for cyclotrimethylenetrinitramine and tetryl; and 25 µg/cm2 for nitroglycerin.  

 
The nonreactivity levels for impact were established at 750 µg/cm2 for all explosives on transite, wood, 

concrete, and steel except for nitrocellulose (500 µg/cm2) and nitroglycerin (25µg/cm2), respectively. 
 
Electrostatic discharge testing was only performed on steel surfaces and reactions were observed for all 

concentrations of explosives. 
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DEFINITIONS 
 
 

ABL Allegheny Ballistic Laboratories, manufacturers of the friction and electrostatic discharge test 
equipment. 

 
 Ammonium picrate (NH4C6H2(NO2)3O). A yellow crystalline compound, highly explosive, 

Class 1 Division 1 mass detonating explosive. 
 
AP Ammonium perchlorate (NH4ClO4), an oxidizing agent. White crystals in its granular form. 

When processed to less than 15 microns in size a Class 1 Division 1 (mass detonating) explosive. 
 
cm Centimeter 
 
ESD Electrostatic discharge. In reference to test equipment that produces an electrical charge with a 

fixed voltage and variable capacitance in an electrical circuit. 
 
g Grams 
 
HBNQ High bulk-density nitroguanidine (H2NC(NH)NHNO2). A yellow solid soluble in alcohol. 

Class 1 Division 1 explosive.  
 
HMX Cyclotetramethylene-tetranitramine. White crystalline compound. Very powerful explosive, 

Class 1 Division 1. 
 
J Joule, a unit of measure for work or energy. 
 
K Kilo, symbol used to designate a value of 103. 
 
 L Liter 
 
µ Micro, symbol used to designate a value of 10–6. 
 
m Milli, symbol used to designate a value of 10–3. 
 
mm Millimeter 
 
NC Nitrocellulose (C6H7O5(NO2)3). A cotton-like or pulp-like material of approximately 12.5 to 

13.5% nitrogen used for explosives.   
 
NG Nitroglycerine (CH2NO3CHNO3CH2NO3 ). A pale yellow, thick, flammable explosive liquid.  
 
Nitranol A combination of trimethylolethantrinitrate, triethylene glycol dinitrate, resorcinol, and ethyl 

centralite. 
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NOS Naval Ordnance Station in Indian Head, Maryland, recently renamed as the Indian Head Division, 

Naval Surface Warfare Center. 
 
RDX Cyclotrimethylenetrinitramine ((CH2)3N3(NO2)3). White crystalline compound. Very powerful 

explosive, Class 1 Division 1. 
 
TATB Triaminotrinitrobenzene 
 
Tetryl Common commercial name for trinitrophenylmethylnitramine. Yellow crystalline Class 1 

Division 1 explosive. 
 
TNT Trinitrotoluene (CH3C6H2(NO2)3). A class 1 Division 1 explosive. 
 
V Volts 
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1.0  BACKGROUND 
 
 

The downsizing and closing of military facilities has generated the need to eliminate potential explosive 
hazards from facilities and equipment previously used to process energetic materials. Testing for contamination 
levels is an established practice; however, there are no established criteria for safe and acceptable levels of 
contamination of facilities. 

 
Small-scale sensitivity testing was performed to establish levels of contamination with appropriate safety 

factors that could be shown not to exhibit reactions to normally executed construction practices, such as 
equipment installation and facility remodeling. Wood, concrete, metal, and transite simulant anvils and plates 
were prepared for use in the sensitivity testing equipment and then coated with a quantifiable amount of 
contaminant on the testing surface. These plates and anvils were then subjected to impact, friction, and 
electrostatic discharge (ESD) sensitivity testing, and observed for reactions to the stimuli. 

 
Two phases of testing have been completed and reported previously.  The first phase was documented in 

Indian Head Technical Report (IHTR) 2269, Naval Surface Warfare Center, 30 June 2000, Sensitivity Testing of 
Contaminated Surfaces to Establish Nonreactivity Levels of Ammonium Perchlorate, Cyclotrimethylene-
trinitramine, and Trinitrotoluene on Wood, Concrete, and Metal and nonreactivity levels were established for 
these materials on the particular substrates.  The report is provided as Appendix A. 

 
The second phase increased the number of contaminants by including HMX, TATB, HBNQ, NC, and tetryl 

and was reported in IHTR 2373, Naval Surface Warfare Center, 31 Aug 2001, Sensitivity Testing of 
Contaminated Surfaces to Establish Nonreactivity Levels of HMX, TATB, HBNQ, NC, and Tetryl on Wood, 
Concrete, and Metal.  The report is provided as Appendix B. 

 
This report covers the third phase that is intended to increase the database by adding the contaminants 

ammonium picrate, nitranol, and nitroglycerin (NG). A new substrate, a transite simulant, was also added to the 
test matrix. Transite is a common asbestos found in materials in buildings over 30 years old. Because of the 
hazards associated with asbestos, a simulant was identified whose mechanical properties closely resemble transite.  
Testing on the transite simulant includes analytes from the previous two phases in addition to the analytes tested 
in Phase III.  The test plan for this third phase can be viewed in Appendix C.  Also included in Phase III were 
uniformity of contamination and control tests.  These additional tests were used to determine whether the 
contamination process created a uniform concentration across the test surface of the friction plates and whether 
transportation and handling of the plates and anvils affected the concentration of the contaminants on the surface 
of the substrate. 
 

This report presents the conclusions from the third phase of testing and incorporates the findings from the 
previous reports into this report.  
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2.0  TEST DESCRIPTIONS 
 
 
 The following are general descriptions of the preparation and testing performed in the third phase. 

2.1  Anvil and Plate Preparation  

The contamination area of the friction plate was marked. The entire surface area of the impact and ESD 
anvils was used. The explosive to be tested was dissolved in an appropriate solvent. The quantity of solution 
necessary to obtain the desired contamination level was then calculated and this amount placed uniformly over the 
surface of the test item.   

 
When dry, the test items underwent impact, friction, and ESD testing to determine at what concentration 

there was a reaction, thus allowing a nonreactivity level to be assigned. The detailed method for spiking plates 
and anvils can be found in Appendix D. 

2.2  Controls 

Control plates and anvils were contaminated with various concentrations of contaminants at the same time 
as the test samples. They accompanied the test samples, but testing was not performed. These controls were then 
returned to the analytical laboratory to have quantitative analysis performed to check the contamination level. The 
analysis was to determine whether the degradation of the sample concentration was affected by handling. 
Additionally, five friction plates were used to validate the uniformity of the contamination, two in the red dye test 
and three in the mask extraction test. Two metal friction plates were sent to the analytical laboratory to be 
contaminated at 200µg/cm2, and 750µg/cm2 HMX levels. Red dye was added to the solution to help visualize the 
uniformity of the contaminants. Three metal friction plates were sent to the analytical laboratory to be 
contaminated with HMX at 50µg/cm2, 100µg/cm2, and 500µg/cm2 levels.  These plates were then tested for 
uniformity of contamination in different areas of the plate. A mask consisting of five 1/2-inch circles were placed 
on the plates and the contamination contained in the circle was removed from each test circle using swabs 
saturated with acetonitrile, a solvent capable of removing the HMX.  The extractions were then analyzed for 
contaminant concentration. The result of extractions from the five different locations on each plate was then 
compared to determine uniformity. The extraction and analysis methods for the control plates can be found in 
Appendix E. 

2.3  Impact, Friction, and ESD Testing 

When contaminated with the appropriate contaminant at the proper level on the assigned substrate, the 
samples were sent to the sensitivity laboratory to undergo impact, friction and ESD testing. Testing set up and 
methodology can be found in Appendix F. 
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3.0  DISCUSSION OF RESULTS 
 
 
 The results presented here include the information gathered and previously reported in IHTRs 2269 and 
2373, which are included as Appendices A and B, Phases 1 and 2, as well as the results from Phase 3. The test 
results from Phase 3 can be found in Appendix F. 
 

Testing was started at 750 µg/cm2 contamination levels. This level is easily achieved by conventional 
cleaning methods.  If no reaction was seen at 750 µg/cm2, no further testing was performed and 750 µg/cm2 was 
reported as the nonreactivity level. 

3.1  Friction Test 

The nonreactivity values for the friction tests are summarized in Table I.  These are the highest 
concentrations tested that did not have a reaction.  

 
 

Table I.  Nonreactivity Levels for Friction Tests 

Substrate 
contaminant 

On steel 
concentration 

(µg/cm2) 

On transite 
concentration 

(µg/cm2) 

On wood 
concentration 

(µg/cm2) 

On concrete 
concentration 

(µg/cm2) 

Ammonium picrate 500 750 750 750 
AP 200 750 750 200 
HBNQ 500 750 750 750 
HMX 750 750 750 750 
NC 500 750 750 750 
NG 25 750 750 750 
Nitranol 500 750 750 750 
RDX 750 750 750 200 
TATB 500 750 750 750 
TETRYL 750 750 750 750 
TNT 200 750 750 200 

 
 

3.2  Impact test 

The nonreactivity levels for the impact test are shown in Table II.  The nonreactivity level is the highest 
concentration that did not achieve a reaction when subjected to the impact test.   The only reactions that occurred 
during impact testing were with NC on steel at the 750 µg/cm2  level and NG on steel at the 50 µg/cm2  level.   
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Table II.  Nonreactivity Levels for Impact 

Substrate 
contaminant 

On steel 
concentration 

(µg/cm2) 

On transite 
concentration 

(µg/cm2) 

On wood 
concentration 

(µg/cm2) 

On concrete 
concentration 

(µg/cm2) 

Ammonium picrate 500 750 750 750 
AP 750 750 750 750 
HBNQ 750 750 750 750 
HMX 750 750 750 750 
NC 500 750 750 750 
NG 25 500 750 750 
Nitranol 500 750 750 750 
RDX 500 750 750 750 
TATB 750 750 750 750 
TETRYL 750 750 750 750 
TNT 750 750 750 750 

3.3  ESD Test Results 

Table III contains the results of ESD testing. A reaction was observed for every sample at all levels. 
However, the reactions were localized since the material around the strike zone was consumed but the rest of the 
sample was intact. For a detailed discussion on this topic, see page 7 of Appendix A (IHTR 2269). In that report, 
both fired and unfired samples were evaluated by Fourier transform infrared microscopy (FTIR) and scanning 
electron microscope.  

 
 

Table III.  ESD Test Results 

Contaminant Substrate 

Phase I 
contamination 
concentration 

(µg/cm2) 

Phase II 
contamination 
concentration 

(µg/cm2) 

Phase III 
contamination 
concentration 

(µg/cm2) 

Result 

Ammonium picrate Steel     50, 75, 100 Reactions at all levels 

AP Steel 50, 75, 100, 200     Reactions at all levels 

HBNQ Steel   50, 75, 100   Reactions at all levels 

HMX Steel   50, 75, 100   Reactions at all levels 

NC Steel   50, 75, 100   Reactions at all levels 

NG Steel     50, 75, 100 Reactions at all levels 

Nitranol Steel     50, 75, 100 Reactions at all levels 

RDX Steel 50, 75, 100, 200     Reactions at all levels 

TATB Steel   50, 75, 100   Reactions at all levels 

TETRYL Steel   50, 75, 100   Reactions at all levels 

TNT Steel 50, 75, 100, 200     Reactions at all levels 
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3.4  Controls Test Results 
 

3.4.1  Uniformity, Red Dye Test 
 

The two metal friction plates that were contaminated with red dye and HMX were inspected visually. The 
plates appeared to have differences in coloration across the plate surface. This observation would tend to indicate 
a variation in the concentration levels on the surface. Figure 1 shows the contamination process. 

 
 

 
Figure 1.  HMX Contamination with Red Dye 

 
 

3.4.2  Uniformity Mask Extraction Test 
 

The three metal friction plates contaminated with HMX at 50, 100, and 500 µg/cm2 levels were evaluated 
for uniformity of contamination. After analysis of the plates, it was observed that they were not contaminated to 
the stated levels.  A review of the calculations performed to determine concentration indicated a mathematical 
error. Based on the discovery that the masked extraction plates were inaccurately contaminated, new plates and 
anvils were prepared and the nonreactivity levels from previous testing were validated. All nonreactivity values 
reported in the tables above were from the new set of data.   

 
A decision was made to continue with the mask extraction test on the original plates. The actual 

contamination levels on the plates were calculated to be 5.4, 11 and 54 µg/cm2. Another deviation from the test 
plan was the number of swabs used to extract the contaminant at each location. The test plan required three swabs, 
but was changed to four swabs after results of an extraction experiment showed better recovery with four swabs. 
In addition the acetonitrile saturated swabs were blotted on a clean kimwipe to remove excess solvent prior to use. 

 
The plates were visually inspected and analyzed by imaging software to map the contaminated surface of 

the plate. 
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The results of the study showed that the surface area was not uniformly contaminated but rather there were 
pockets of high concentrations of contaminants along with areas that were not contaminated at levels required. 
Figure 2 is a diagram showing where the plates were sampled.  The sample locations on the plates contaminated 
at the 11 and 5.4 µg/cm2 levels are indicated by the red circles. Furthermore, the visible contamination area is 
outlined in blue. The average value for the 11µg/cm2 level plate is 16.6 µg/cm2 with a standard deviation of 3.7.  
The average value for the 5.4 µg/cm2 level plate is 7.2 µg/cm2 with a standard deviation of 2.1. 
 
 The detailed report of the uniformity study can be found in Appendix G. 
 

Figure 2.  Uniformity Validation Extraction Results 

 3.4.3  Contamination Recovery Test 

Control samples accompanied the test samples to determine whether transportation, or handling had an 
effect on the concentration of contamination on the plates and anvils. When back in the lab, the test samples were 
placed in a pan with a particular solvent and gently agitated by hand. Then the explosive was extracted. Table IV 
shows the contaminant and the solvent used for the extraction. Table V provides the extraction results. 
 
 

Table IV.  Contaminants and Solvents Used for Extraction 

Explosive Solvent Explosive Solvent 

TATB Dimethyl-formamide NC Tetrahydofuran 
AP Water HMX Acetonitrile 
Nitranol Acetonitrile RDX Acetonitrile 
Picrate Water TNT Acetonitrile 
Tetryl Acetonitrile HBNQ Water 
NG Acetonitrile   

 
 
 
 

#1-13 ug/cm2 

#2-18 ug/cm2 
#3-22 ug/cm2 

#4-18 ug/cm2 

#5-12 ug/cm2 

8 ug/cm2 

9 ug/cm2 

3 ug/cm2 
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Table V.  Percent Recovery from Extractions 

Explosive Test material 
Spike 

(ug/cm2) 
Recovery 

(%) 

Tetryl Cement anvil 200 5 
Tetryl Resin anvil 500 3 
Tetryl Cement plate 500 3 
Tetryl Resin plate 500 6.5 
HBNQ Cement anvil 500 ND 
HBNQ Resin plate 200 15.5 
HBNQ Cement plate 286 ND 
AP Resin plate 750 23 
Nitranol ESD anvil 75 ND 
Nitranol Wood anvil 200 < 5 
Nitranol Resin anvil 500 < 5 
Nitranol Cement anvil 200 < 5 
Nitranol Metal anvil 200 ND 
Nitranol Metal plate 500 ND 
Nitranol Wood plate 500 < 5 
Nitranol Cement plate 500 < 5 
Nitranol Resin plate 500 < 5 
NC Resin plate 750 Interference 
NC Cement plate 750 Interference 
NC Cement anvil 200 Interference 
HMX Cement anvil 750 52 
HMX Cement anvil 500 15 
HMX Cement plate 500 5 
HMX Cement plate 500 18 
TNT Resin plate 200 3 
NG ESD anvil 50 ND 
NG Cement plate 200 1 
NG Wood plate 500 42.4 
NG Metal plate 500 ND 
NG Resin plate 500 ND 
NG Cement plate 500 ND 
Explosive D Wood plate 200 38 
Explosive D Resin plate 200 8.6 
Explosive D Cement plate 200 132 
Explosive D Metal plate 200 12 
Explosive D Resin anvil 200 103 
Explosive D Wood anvil 500 14 
Explosive D Cement anvil 500 65 
Explosive D Metal anvil 200 125 
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Recovery rates from the control samples were low. One explanation for such recovery rates in the case of 
wood and concrete, is that the material simply soaked in and would not extract in solution. On the wood friction 
plates the contaminant can still be observed soaked into the wood.  
 

The control samples were extracted after the entire study was completed.  This was several weeks after the 
initial contamination was performed.  In that time, the plates and anvils were moved to various locations for 
storage. Of the harder, less porous materials, the low extractions could have been the result of the continuous 
handling knocking off the contaminants and/or evaporation of the subject contaminants due to high volatilities.   

 
A closer look at evaporation rates of the contaminants was performed. NG has a high evaporation rate and it 

was determined that much of the contamination had evaporated over time, thus giving higher nonreactivity levels 
than expected. The nonreactivity rate was initially for friction established for NG at 100 ug/cm2 but after strictly 
controlling the exposure time of the sample, the nonreactivity level was reduced to 25 ug/cm2.   
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4.0  DISCUSSION 
 
 

Based on the discovery that the masked extraction plates were inaccurately contaminated and on the poor 
recovery rates from the control samples, new steel plates and steel anvils were prepared. All calculations for the 
new plates and anvils were checked for accuracy prior to contaminating the anvils and plates. All weight and 
volumetric data were cross-verified. The nonreactivity levels for the steel substrate from previous testing were all 
retested and validated. All steel substrate nonreactivity values reported in the tables above were from the new set 
of data. 

 
Based on data from the uniformity study the samples tested did not contain a uniform concentration of 

contamination. There were “hot” spots and “cold” spots. This means that some of the friction tests may have 
occurred in a location of minimal contamination but others had to have occurred in areas of maximum 
concentration. A look at the picture, Figure 3, shows that the entire area of the plate has been tested in the 20 shots 
of friction testing and thus the maximum concentration areas were subjected to testing. 

 
 

Figure 3.  Friction Plates 
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FOREWORD 
 
 

The work reported herein was performed at the Indian Head Division, Naval Surface Warfare 
Center, Indian Head, MD, as part of our task to accomplish the explosive decontamination of the Naval 
Weapons Industrial Reserve Plant located in McGregor, Texas. 
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EXECUTIVE SUMMARY 
 
 

This report documents the efforts pursued to identify levels of contamination in which no 
detectable evidence of reaction was observed using standard sensitivity testing methodology. The testing 
is necessary to establish a safe and acceptable level of contamination of facilities previously used to 
process and manufacture pyrotechnics, explosives, and propellants.  
 

Standardized small-scale sensitivity tests—impact, friction, and electrostatic discharge—were 
conducted on contaminated surfaces. Wood, concrete, and metal surfaces were contaminated with 
ammonium perchlorate (AP), cyclotrimethylenetrinitramine (RDX), and trinitrotoluene (TNT) at 
quantifiable levels and observed for reactions to the testing stimuli.  
 

Impact testing reached the 500-µg/cm2 contamination level with no reactions for all testing 
surfaces with the three contaminants.  
 

Friction testing reached the 500-µg/cm2 contamination level with no reactions for wood surfaces 
for the three contaminants. Testing was not performed at higher levels for the impact and the wood 
surface friction tests because conventional decontamination efforts can easily achieve these levels. 
 

Friction testing produced reactions at the 500-µg/cm2 contamination level for AP-, RDX-, and 
TNT-contaminated concrete and AP- and TNT-contaminated metal surfaces. No reactions were 
observed at the 200-µg/cm2 contamination level for these surfaces. 
 

Friction testing produced reactions at the 100-µg/cm2 contamination level for the RDX-
contaminated metal surface. No reactions were observed at the 75-µg/cm2 contamination level for this 
surface. 
 

Testing performed was unable to determine a non-reactivity level for electrostatic discharge 
stimuli. Reactions were observed at all levels of contamination submitted for testing, the lowest level 
being 50 µg/cm2. The stimuli applied appeared to have caused a localized reaction but was unable to 
sustain a reaction throughout the entire sample of contaminant. Quantitative analysis performed on the 
anvils that produced the positive reactions recorded varying amounts of contaminants remaining on the 
testing surface.  
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DEFINITIONS 
 
 
ABL    Alleghany Ballistic Laboratories, a subsidiary of Hercules Incorporated. 

Manufacturers of the friction and electrostatic discharge test equipment. 
 
AP    Ammonium perchlorate (NH4ClO4). An oxidizing agent. White crystals in its granular 

form. When processed to less than 15 microns in size, a Class 1 Division 1 (mass 
detonating) explosive. 

 
cm   Centimeter. 
 
RDX   Cyclotrimethylenetrinitramine ((CH2)3N3(NO2)3). White crystalline compound. Very 

powerful explosive, Class 1 Division 1. 
 
ESD   Electrostatic discharge. In reference to test equipment that produces an electrical 

charge with a fixed voltage and variable capacitance in an electrical circuit. 
 
g   Grams. 
 
J   Joule, a unit of measure for work or energy. 
 
K   Symbol used to designate a value of 103. 
 
L   Liter. 
 
µ   Symbol used to designate a value of 10−6. 
 
m   Symbol used to designate a value of 10−3. 
 
mm   Millimeter. 
 
NOS   Naval Ordnance Station in Indian Head, Maryland, recently renamed as Naval Surface 

Warfare Center, Indian Head Division. 
 
TNT   Trinitrotoluene (CH3C6H2(NO2)3). High explosive. 
 
V   Volts. 
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BACKGROUND 
 
 

The downsizing and closing of military establishments have generated the need to eliminate 
potential hazards from facilities previously used to process energetic materials. Testing for 
contamination levels is an established practice; however, there are no established criteria for safe and 
acceptable levels of contamination of facilities.  
 

To establish levels of contamination with appropriate safety factors that could be shown not to 
exhibit reactions to normally executed construction practices, such as equipment installation and facility 
remodeling, small-scale sensitivity testing was performed. Wood, concrete, and metal anvils and plates 
were prepared for use in the sensitivity testing equipment and then coated with a quantifiable amount of 
contaminant on the testing surface. These plates and anvils were then subjected to impact, friction, and 
electrostatic discharge (ESD) sensitivity testing and observed for reactions to the stimuli. 
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TEST SURFACE PREPARATION 
 
 

Manufacturing drawings of the impact anvil and friction plate specified for the NOS impact and 
ABL friction test equipment were obtained. The metal anvils and plates were prepared per the drawing 
specifications (Hercules Incorporated drawing numbers SE-SK 3810 and F255-0202 respectively). The 
wood anvils and plates were prepared with dimensions consistent with the drawings. Figure 1 shows the 
wooden and metal impact anvils prior to contamination and testing. Figure 2 shows the metal and 
wooden friction plates prior to contamination and testing. 
 

 
Figure 1.  Wood and Metal Impact Anvils     Figure 2.  Wood and Metal Friction Plates 

 
For the concrete plates and anvils, a metal shell was manufactured with overall dimensions 

consistent with the manufacturing drawings, then filled with concrete to provide the concrete testing 
surface. Figure 3 shows the empty metal shells for the friction plate and impact anvils. Figure 4 shows 
the metal shells filled with concrete prior to contamination and testing. 

 

 Figure 4.  Concrete Friction 
Plate and Impact Anvil 

Figure 3.  Metal Shells for Concrete Friction
Plate and Impact Anvil 
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 No manufacturing drawing exists for the anvils used in the ABL ESD tester. The testing surface is 
the top of a 1/4-inch-diameter cylinder protruding from a base plate, which provides the path to ground 
for the electrical discharge. Figure 5 is a drawing of the anvil with the testing surface indicated. With 
advice from sensitivity testing laboratory personnel and machining experts, a base plate was produced 
with dimensions consistent with an existing anvil and a blind hole to facilitate inserts. The inserts were 
precisely machined to provide maximum contact surface area with the base plate. Figure 6 shows the 
base plate and inserts arranged in a holder prepared to be contaminated. Wood and concrete lack the 
ability to effectively conduct an electrostatic charge. Without a path to ground, the charge will not pass 
through the contaminant on the testing surface and no reactions would occur at any contamination level. 
Therefore, only metal inserts were prepared for the ESD testing. 
 

 
 
 

Surface Contamination 

Contamination of the testing surfaces was performed by the Applied Analytical Laboratory, Code 
330, of the Test and Evaluation Department, Naval Surface Warfare Center, Indian Head Division. The 
contaminants were deposited on the testing surfaces by drop-wise addition of a standard solution of the 
materials. Figure 7 shows laboratory personnel applying the calculated amount of standard solution to 
the ESD inserts with a graduated pipette. For example, the laboratory standard solution for 
cyclotrimethylenetrinitramine (RDX) is at a concentration of 1.611 mg/mL. The following is a sample 
math calculation used to determine how much of the standard solution is applied on an electrostatic anvil 
to achieve a contamination level of 75 µg/cm2:  
 

Aanvil = πr2 = (3.14159)(0.3175cm)2 = 0.317 cm2 
Amount of contaminant required ⇒ (75 µg/cm2)(0.317 cm2) = 23.8 µg 
Amount of standard solution required (X) ⇒ (µL/1.611 µg) = (X/23.8 µg) 
X = (23.8 g/1.611 µg)µL 
X = 14.77 µL 

Figure 5.  Anvil Used on Electrostatic
Discharge Tester 

Figure 6.  Electrostatic Discharge
Base Plate and Inserts 



IHTR 2573 Copy of IHTR 2269  
  
 
 

 
A-18 

 
 

Figure 7.  Electrostatic Discharge Anvils Being Contaminated 
 

To ensure the absence of breakdown products, artifacts of manufacture, or other impurities that 
could affect the results of sensitivity testing, solutions of the contaminants were composed using ultra-
pure reference materials.  

 
All the plates and anvils were labeled with a contaminant identifier and the level of contamination. 

The sets of plates and anvils were packaged to ensure there was no contact between the testing surfaces 
and other surfaces. Although trinitrotoluene (TNT) breakdown at ambient conditions should be minimal, 
the set contaminated with TNT was boxed separately and the container purged with nitrogen and sealed 
to prevent possible auto-oxidative or photolytic breakdown prior to testing.  

 
The first set of plates and anvils were contaminated to a level of 200 µg/cm2. This translates to a 

total of 7 mg of contaminant spread equally over an area of 10 by 3.5 cm on the friction plates. The area 
of interest on the friction plate was marked to ensure that the material was deposited as evenly as 
possible in the defined area and that the testing would also be confined to the contaminated surface. A 
total of 1.5 mg and 0.06 mg of contaminant was deposited over the entire top surface of the impact and 
electrostatic anvils, respectively, to attain the contamination level of 200 µg/cm2. Levels of 
contamination were then either raised or lowered depending on the testing results of the 200-µg/cm2 
contamination level. Table I lists all levels of contamination used and the amounts applied to the 
different testing surfaces to attain the specific level of contamination. 

 
Table I.  Contaminant Amount Applied to Testing Surfaces 

Contamination level 
(µg/cm2) 

Impact anvils 
(surface area = 7.54 cm2) 

(mg) 

Friction plates 
(surface area=35 cm2) 

(mg) 

Electrostatic discharge anvils 
(surface area=0.317 cm2) 

(mg) 
    

500 3.5 17.5 Not tested at this level 
200 1.4 7 0.063 
150 Not tested at this level 5.25 Not tested at this level 
100 Not tested at this level 3.5 0.0315 
75 Not tested at this level 2.63 0.024 
50 Not tested at this level 1.75 0.016 
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Figure 8.  Impact Anvils 
After Testing 

Figure 9.  Friction Plates
After Testing 

TEST DESCRIPTIONS AND RESULTS 
 
 

Small-scale safety testing was performed on the wood, concrete, and metal anvils and plates 
contaminated with ammonium perchlorate (AP), RDX, and TNT by the Explosives and Propellants 
Division, Code 940, of the Patterson Laboratory and Pilot Plant, Indian Head Division. Three tests were 
performed: the NOS impact test; the ABL friction test; and the ABL ESD test. Descriptions of the 
equipment and specifics about the testing methods are given in Appendix A. 

NOS Impact Test 

NOS impact testing was conducted on impact anvils (wood, 
concrete, and metal) contaminated at the 200- and 500-µg/cm2 
levels. A drop height of 1,000 mm (maximum height available on 
the NOS impact tester) with a 5-kg drop weight was used for all 
anvils. The collision between the 5-kg weight and the anvil was 
observed for any signs that the contaminant initiated, such as 
smoke, spark, flame, or odor. If any one of these signs was 
observed, a reaction (or fire) would be annotated on the test 
worksheets. Each anvil was subjected to ten drops of the 5-kg 
weight. No positive reactions were observed for any material at any 
contamination level. The worksheets with raw test data for the 
impact testing are in Appendix B. Higher levels of contamination 
for impact testing were not pursued because conventional cleaning 
techniques can easily achieve levels of 500 µg/cm2 or lower. 
Figure 8 displays three of the 500-µg/cm2 contaminated impact 
anvils after testing was completed. 

ABL Friction Test 

ABL friction testing was conducted on friction plates (wood, 
concrete, and metal) starting at a contamination level of 200 µg/cm2 
for all three contaminants. The friction tester moves the plate under 
a 1-inch steel wheel that slides across the plate with a variable 
pressure level. The speed at which the plate moves under the wheel 
is also variable, but the standard speed (8 ft/s) was used for all the 
friction plates. The pressure between the friction wheel and the 
plate was set at the highest possible level (980 psig) for the metal 
friction plates. The pressure used for the concrete plates was varied 
to prevent the concrete from being destroyed. Due to the softness of 
the wood, a maximum pressure of 180 psig was used on those plates 
to keep the friction wheel from sinking too far into the wood. The 
interaction between the wheel and the plate was observed for any 
signs that the contaminant initiated, such as smoke, spark, flame, or 
odor. If any one of these signs was observed, a reaction (or fire) 
would be annotated on the test worksheets. Figure 9 shows three of 
the friction plates after testing.  
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Contaminated Wood Friction Plates: The wood friction plates contaminated with AP, RDX, 
and TNT were tested at the 200- and 500-µg/cm2 levels of contamination. There were no reactions 
observed with the contaminants on the wood friction plates at either level. The worksheets with raw test 
data sheets for the wood friction plates can be reviewed in Appendix C.  
 

AP-Contaminated Concrete and Metal Friction Plates: The AP-contaminated concrete 
and metal friction plates did not display any reactions at the 200-µg/cm2 level, but positive reactions 
were observed at the 500-µg/cm2 contamination level. The worksheets with raw test data for the AP-
contaminated concrete and metal friction plates can be reviewed in Appendix D. 

 
RDX-Contaminated Concrete and Metal Friction Plates: The RDX-contaminated concrete 

friction plate did not display any reaction at the 200-µg/cm2 level, but positive reactions were observed 
at the 500-µg/cm2 level. No iterations were done to pinpoint the maximum contamination level with no 
positive reaction for the RDX-contaminated concrete friction plate. At the 200-µg/cm2 contamination 
level the only friction plate to show a positive reaction was the metal plate contaminated with RDX. 
Thus, the RDX level of contamination for metal was reduced and retested at 150, 100, 75, and 50 
µg/cm2. Positive reactions were observed at the 150- and 100-µg/cm2 levels of RDX contamination, but 
no reaction were observed at the 75- or 50-µg/cm2 levels. The worksheets with raw test data for the 
friction testing of RDX-contaminated concrete and metal friction plates can be reviewed in Appendix E. 
 

TNT-Contaminated Concrete and Metal Friction Plates: The TNT-contaminated concrete 
and metal friction plates did not display any reactions at the 200-µg/cm2 level, but positive reactions 
were observed at the 500-µg/cm2 contamination level. The worksheets with raw test data for the TNT-
contaminated concrete and metal friction plates can be reviewed in Appendix F. 

Electrostatic Discharge Test 

Electrostatic discharge testing was performed on the ABL Model 150 ESD tester using the base 
plate and metal insert anvil described above. Figure 10 shows the assembled base plate and insert 
installed in the ESD tester. A fixed voltage of 5.785 kV was applied to the testing surface. The highest 
available capacitance of 8.33 J was used to complete the circuit. The anvil testing surface was observed 
for any indications that the contaminant has initiated, i.e., any signs of spark, smoke, flame, or odor. If 
any of these signs were observed, it was considered a reaction and was annotated as such on the test 
worksheets. 
 

Metal insert

Base plate

 
 

Figure 10.  Electrostatic Anvil in Tester 
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At the 200-µg/cm2 Contamination Level: The AP-contaminated anvils had four no-reaction 
shots before a positive reaction was observed. The RDX-contaminated anvils had five no-reaction shots 
before a positive reaction was observed. The TNT-contaminated anvils had one no-reaction shot before 
a positive reaction was observed. The worksheets with raw test data for the ESD testing are in 
Appendix G. 
 

At the 100-µg/cm2 Contamination Level: The AP-contaminated anvils had ten no-reaction 
shots before a positive reaction was observed. The RDX-contaminated anvils had three no-reaction shots 
before a positive reaction was observed. The TNT-contaminated anvils had five no-reaction shots before 
a positive reaction was observed. The worksheets with raw test data for the ESD testing are in 
Appendix H. 

 
At the 75-µg/cm2 Contamination Level: The AP-contaminated anvils had zero no-reaction 

shots before a positive reaction was observed as did the RDX-contaminated anvils. The TNT-
contaminated anvils had six no-reaction shots before a positive reaction was observed. The worksheets 
with raw test data are in Appendix I. 

 
At the 50-µg/cm2 Contamination Level: The AP- and RDX-contaminated anvils had three 

no-reaction shots before a positive reaction was observed. The TNT-contaminated anvils had zero no-
reaction shots before a positive reaction was observed. The worksheets with raw test data are in 
Appendix J. 

Characterization of Residue on ESD Anvils 

Both fired and unfired ESD anvils were evaluated by Fourier transform infrared (FTIR) 
microscopy and scanning electron microscopy to obtain a record of the condition of the surfaces before 
any destructive analyses were performed. Appendix K contains the scanning electron micrographs of all 
surfaces analyzed by FTIR. It was observed by the laboratory personnel that material that appeared 
unburned remained on all fired anvils. 

 
The residual RDX and TNT on the anvils were quantitatively analyzed for the weight of energetic 

material present on the testing surface by high performance liquid chromatography and the residual AP 
by ion chromatography. No significance decrease was seen in the relative amounts of TNT in the fired 
versus unfired anvils. The amounts of RDX and AP recovered from the surfaces of the fired anvils 
varied. However, it is important to note that RDX, TNT, and AP remained on all fired anvils. See 
Appendix L for the test data on amounts of energetic material recovered from both fired and unfired 
anvils.  
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CONCLUSIONS 
 
 

Impact testing reached the 500-µg/cm2 contamination level with no reactions for all testing 
surfaces with the three contaminants.  
 

Friction testing reached the 500-µg/cm2 contamination level with no reactions for wood surfaces 
for the three contaminants. Testing was not performed at higher levels for the impact and the wood 
surface friction tests because conventional decontamination efforts can easily achieve these levels. 
 

Friction testing produced reactions at the 500-µg/cm2 contamination level for AP-, RDX-, and 
TNT-contaminated concrete and AP- and TNT-contaminated metal surfaces. No reactions were 
observed at the 200-µg/cm2 contamination level for these surfaces. 
 

Friction testing produced reactions at the 100-µg/cm2 contamination level for the RDX-
contaminated metal surface. No reactions were observed at the 75-µg/cm2 contamination level for this 
surface. 
 

Testing performed was unable to determine a non-reactivity level for ESD stimuli. Reactions were 
observed at all levels of contamination submitted for testing, the lowest level being 50 µg/cm2. The 
stimuli applied appeared to have caused a localized reaction but was unable to sustain a reaction 
throughout the entire sample of contaminant. Quantitative analysis performed on the anvils that 
produced the positive reactions recorded varying amounts of contaminants remaining on the testing 
surface. 
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Appendix A 
 

SMALL-SCALE SAFETY TESTS 
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Small Scale Safety Tests 

Naval Surface Warfare Center, 
Indian Head Division 

Sponsored by 

Explosives and Propellants Division 
Code 940, 

Patterson Laboratory & Pilot Plant 

Instructors: 

Philip Thomas 
Daniel Rammers 
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Purpose of Safety Testing 

To provide information about the relative 
hazards of a material before further work is 
done. 

To provide information that can be used to 
generate handling and processing 
requirements. 

To obtain an official Interim Hazard 
Classification (IHC) and Storage 
Compatibility Code. 
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IMPACT TESTS 

NOS Impact Test: This tester uses a 5 kg weight and 

type 12 tools. The Bruceton up and down method is 

employed, yielding a 50% drop height in millimeters. 

A total of 25 drops are used for each test, and sample 
size is 35 mg per drop. 

ERL Bruceton Impact Test: This tester was 

developed in the t940s. It uses 

a 2.5 kg weight and type 12 tools. 

All samples, except for those 

containing AP, are placed on 

sandpaper for testing. A total of 

I   25 drops are used for each test, 

and sample size is 35 mg per drop. 

A noise meter determines a 

positive  or negative result. The 
50% drop height is given in centimeters. 

BOE Impact Test: The Bureau of Explosives impact test is required for DOT 

■|       classification. A total of 10 drops are used per test, and samples are 

I 10 mg in size. The drop height for solids is 4 inches, and the drop 

I height for liquids is 10 inches. A sample must have less than 5 
positives at the set level in order to pass the test. 

BIC Test: The Ballistic Impact Chamber test uses 

a closed chamber of fixed volume and records the 

pressure vs. time curve on an oscilloscope as the 

sample reacts. This is a research tool which can 
determine shock sensitivity. 
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FRICTION TESTS 

ABL Friction Test: This tester uses a steel wheel sliding 1" across the sample 

on a steel plate. The pressure between the wheel and plate is varied, using 13 

levels between 30 and 1000 psig, and 

the threshold initiation level (TIL) is 

determined. The threshold initiation 

level is the level at which 20 

negatives are observed with at least 

one positive at the next higher level. 

The speed of the plate can be varied 

from 8 ft/sec to 1 ft/sec, however the 

standard speed is 8 ft/sec. Sample 

size is 35-45 mg per trial. 

BAM Friction Test: This tester is from Germany (BAM stands for 

"Bundesanstalt fiir Material Prufung") and is the NATO standard friction test. 
it uses a porcelain peg sliding 

back and forth 1 cm across 

the sample on a porcelain 

plate. The force between the 

peg and plate is varied 

between 6 and 360 newtons, 

resulting in a TIL value with 

10 negatives. Sample size is 

35-45 mg per trial. 
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ELECTROSTATIC DISCHARGE TEST 

The ABL Electrostatic Discharge test 

employs an approaching gap electrode with 

a fixed voltage of 5.785 kV and a variable 

capacitance. The 20 TIL value is 

determined, ranging from 0.0084 to 8.33 

joules.  Sample size is 35-45 mg per triaJ. 

THERMAL TESTS 

DSC & TGA: The Differential Scanning Calorimetry and Thermo-Gravimetric 

Analysis tests use a very small sample, 5 mg or less, and a programmable heaUng 
method capable of temperatures 

ranging from ambient to 500''C. 

The DSC measures heat flow 

(endotherms and exotherms), and 

the TGA measures weight loss. 

VTS: The Vacuum Thermal Stability test subjects a 

0.2 gram sample to lOO^C for 48 hours under vacuum. 

The gas evolved is measured via a mercury column, and 

is given in cm^/gram/hour.  The temperature and 

heating time can be varied for non-standard tests. 
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SENSITIVITY RANGES 

TEST HIGH MEDIUM LOW 

IMPACT: 
NOS impact, 50% height (mm) 13-63 

WO impact, 50% height (cm) 5-15 
(ERL Bruceton machine) 

63 - 398 

15 - 100 

398 - 1000 

100 - 320 

SLIDING FRICTION: 
ABL friction, 20 TIL (psig) 30 or less 

BAM friction, 10 TIL (newtons)        6 - 54 

40 - 420 

60 - 144 

560 - 1000 

160-360 

ELECTROSTATIC DISCHARGE: 
ABL ESD, 20 TIL Goules) 0.0084 - 0.023       0.037 - 0.853 1.72 - 8.33 

NOTE: The TIL (Threshold Initiation Level) is the level at which 10 or 20 negatives 
are observed with at least one positive at the next higher level. 
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Important Issues 
for Small Scale Safety Tests 

• Data must be compared to that of known 

standards—preferably tested under the same 

conditions. 

• Small sample sizes provide only moderate 
reproducibility. 

• Tests do not indicate how larger samples will 

react under the same conditions. 

• Test results only assess the onset stimuli, not 
the severity of the reaction. 

• Tests do not determine whether a detonation 

will occur—you should assume it will. 
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Appendix B 
 

NOS IMPACT TEST RESULTS 
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NOS IMPACT TEST 

sample name: AP contaminated wood 
sample ID:  ^OO^e. /^^ z 

sample prep: residue 

requester: Anne Caris, 2150K 

operator: P. Thomas/T. Woodland 

height (mm) result comments 
pre-shots -->       251 0 no reaction 

501 0 no reaction 
794 0 no reaction 
1000 0 no reaction 

date: 6/7/99 

temperature: 19   °C 

relative humidity: 48   % 

surface: bare tools 

NOS Impact tester 
with type 12 tools, 
5 kg drop weight, 
building 888, room 105 

shot* height (mm) result comments 

1 1000 0 
2 1000 0 
3 1000 0 
4 1000 0 
5 1000 0 
6 1000 0 
7 1000 0 
8 1000 0 
9 1000 0 
10 1000 0 
11 1000 
12 0 no reactions 
13 0 
14 0 
15 0 
16 0 
17 0 
18 0 
19 0 
20 0 
21 0 
22 0 
23 0 
24 0 
25 0 

available 

levels (mm) log heigh 

1000 3.0 

794 2.9 

631 2.8 

501 2.7 

398 2.6 

316 2.5 

251 2.4 

200 2.3 

158 2.2 

126 2.1 

100 2.0 

79 1.9 

63 1.8 

50 1.7 

40 1.6 

32 1.5 

25 1.4 

20 1.3 

16 1.2 

13 1.1 

1 = positive (fire) 

0 = negative (no-fire) 

50% height        standard deviation 
>1000 mm  log units 



IHTR 2573 Copy of IHTR 2269  
  
 
 

 
A-36 

 

NOS IMPACT TEST 

sample name: AP contaminated concrete 

sample ID:   o?'^9^5/(V7^ 
sample prep: residue 

requester: Anne Caris, 2150K 
operator: P. Thomas/T. Woodland 

height (mm) 

pre-shots -->       251 

501 
794 
1000 

result 

0 

comments 

no reaction 
no reaction 
no reaction 

date: 6/7/99 

temperature: 19   °C 

relative humidity: 48   % 

surface: bare tools 

NOS Impact tester 

with type 12 tools, 

5 kg drop weight, 

building 888, room 105 
no reaction 

shot* height (mm) result comments 

1 1000 0 
2 1000 0 
3 1000 0 
4 1000 0 
5 1000 0 
6 1000 0 
7 1000 0 
8 1000 0 
9 1000 0 
10 1000 0 
11 1000 
12 0 no reactions 
13 0 
14 0 
15 0 
16 0 
17 0 
18 0 
19 0 
20 0 
21 0 
22 0 
23 0 
24 0 
25 0 

50% height        standard deviation 

available 

levels (mm) log heigh 

1000 3.0 

794 2.9 

631 2.8 

501 2.7 

398 2.6 

316 2.5 

251 2.4 

200 2.3 

158 2.2 

126 2.1 

100 2.0 

79 1.9 

63 1.8 

50 1.7 

40 1.6 

32 1.5 

25 1.4 

20 1.3 

16 1.2 

13 1.1 

1 = positive (fire) 

0 = negative (no-fire) 

>1000 mm  log units 
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NOS IMPACT TEST 

sample name: AP contaminated steel 
sample ID:   '3oo^^ ^^^ 2. 

sample prep: residue 

requester: Anne Caris, 2150K 

operator: P. Thomas/T. Woodland 

date: 6/7/99 

temperature: 19   ^ 

relative humidity: 48   % 

surface: bare tools 

pre-shots 

height (mm) result comments 

1000 0 no reaction 

50% height       standard deviation 

NOS Impact tester 

with type 12 tools, 

5 kg drop weight, 

building 888, room 105 

shot# height (mm) result comments 
1 1000 0 
2 1000 0 
3 1000 0 
4 1000 0 
5 1000 0 
6 1000 0 
7 1000 0 
8 1000 0 
9 1000 0 
10 1000 0 
11 1000 
12 0 no reactions 
13 0 
14 0 
15 0 
16 0 
17 0 
18 0 
19 0 
20 0 
21 0 
22 0 
23 0 
24 0 
25 0 

available 

levels (mm) log heights 

1000 3.0 

794 2.9 

631 2.8 

501 2.7 

398 2.6 

316 2.5 

251 2.4 

200 2.3 

158 2.2 

126 2.1 

100 2.0 

79 1.9 

63 1.8 

50 1.7 

40 1.6 

32 1.5 

25 1.4 

20 1.3 

16 1.2 

13 1.1 

1 = positive (tire) 

0 = negative (no-fire) 

>1000 mm  log units 
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NOS IMPACT TEST 

sample name: RDX contaminated wood 

sample ID: ^oo^j. J^^ x 

sample prep: residue 

requester: Anne Caris, 2150K 

operator: P. Thomas/T. Woodland 

height (mm) result comments 
pre-shots ->       251 0 no reaction 

501 0 no reaction 
794 0 no reaction 
1000 0 no reaction 

date: 6/7/99 

temperature: 19   °C 

relative humidity: 48   % 

surface: bare tools 

NOS Impact tester 

with type 12 tools, 
5 kg drop weight, 
building 888, room 105 

shot* height (mm) result comments 

1 1000 0 
2 1000 0 
3 1000 0 
4 1000 0 
5 1000 0 
6 1000 0 
7 1000 0 
8 1000 0 
9 1000 0 
10 1000 0 
11 1000 
12 0 no reactions 
13 0 
14 0 
15 0 

16 0 
17 0 
18 0 
19 0 
20 0 
21 0 
22 0 
23 0 
24 0 
25 0 

available 
levels (mm) log heights 

1000 3.0 

794 2.9 

631 2.8 

501 2.7 

398 2.6 

316 2.5 

251 2.4 

200 2.3 

158 2.2 

126 2.1 

100 2.0 

79 1.9 

63 1.8 

50 1.7 

40 1.6 

32 1.5 

25 1.4 

20 1.3 

16 1.2 

13 1.1 

1 = positive (fire) 

0 = negative (no-fire) 

50% height        standard deviation 

>1000 mm  log units 



 Copy of IHTR 2269 IHTR 2573 
  
 
 

 
A-39 

 

NOS IMPACT TEST 

sample name: RDX contaminated concrete 

sample ID:   o? 00^^ j^^ ^ 

sample prep: residue 

requester: Anne Caris, 2150K 

operator: P. Thomas/T. Woodland 

height (mm) result comments 
pre-shots -->      251 0 no reaction 

501 0 no reaction 
794 0 no reaction 
1000 0 no reaction 

date: 6/7/99 

temperature: 19   °C 

relative humidity: 48   % 

surface: bare tools 

NOS Impact tester 
with type 12 tools, 

5 kg drop weight, 
building 888, room 105 

50% height        standard deviation 

available 
shot* height (mm) result comments 

1 1000 0 
2 1000 0 
3 1000 0 
4 1000 0 
5 1000 0 
6 1000 0 

7 1000 0 
8 1000 0 
9 1000 0 
10 1000 0 
11 1000 
12 0 no reactions 
13 0 
14 0 
15 0 
16 0 
17 0 
18 0 

19 0 
20 0 
21 0 

22 0 
23 0 
24 0 
25 0 

evels (mm) log heigh 

1000 3.0 

794 2.9 

631 2.8 

501 2.7 

398 2.6 

316 2.5 

251 2.4 

200 2.3 

158 2.2 

126 2.1 

100 2.0 

79 1.9 

63 1.8 

50 1.7 

40 1.6 

32 1.5 

25 1.4 

20 1.3 

16 
13 

1.2 

1.1 

1 = positive (fire) 

0 = negative (no-fire) 

>1000 mm  log units 
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NOS IMPACT TEST 

sample name: RDX contaminated steel 
sample ID:  cJ?^$Aj/t^2. 

sample prep: residue 
requester: Anne Caris, 2150K 

operator: P. Thomas/T. Woodland 

pre-shots 

height (mm) result comments 

1000 0 no reaction 

date: 6/7/99 

temperature: 19   °C 

relative humidity: 48   % 

surface: bare tools 

NOS Impact tester 
with type 12 tools, 

5 kg drop weight, 
35 mg per drop, 
building 888, room 105 

shot# height (mm) result comments 

1 1000 0 
2 1000 0 
3 1000 0 
4 1000 0 
5 1000 0 
6 1000 0 
7 1000 0 
8 1000 0 
9 1000 0 
10 1000 0 
11 1000 
12 0 no reactions 

13 0 
14 0 
15 0 
16 0 
17 0 
18 0 
19 0 
20 0 
21 0 
22 0 
23 0 
24 0 
25 0 

available 
levels (mm) 

1000 

794 

631 

501 

398 

316 

251 

200 

158 

126 

100 

79 

63 

50 

40 

32 

25 

20 

16 

13 

log heights 

3.0 

2.9 

2.8 

2.7 

2.6 

2.5 

2.4 

2.3 

2.2 

2.1 

2.0 

1.9 

1.8 

1.7 

1.6 

1.5 

1.4 

1.3 

1.2 

1.1 

1 = positive (fire) 

0 = negative (no-fire) 

50% height        standard deviation 
>1000 mm  log units 
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NOS IMPACT TEST 

sample name: TNT contaminated wood 
sample ID:    c^oo^i j^^ x 

sample prep: residue 

requester: Anne Caris, 2150K 

operator: P. Thomas/T. Woodland 

height (mm) result comments 

pre-shots ->      251 0 no reaction 

501 0 no reaction 

794 0 no reaction 

1000 0 no reaction 

date:    6/8/99 

temperature: 19   "C 

relative humidity: 48   % 

surface: bare tools 

NOS Impact tester 

with type 12 tools, 

5 kg drop weight, 

building 888, room 105 

shot* height (mm) result comments 

1 1000 0 
2 1000 0 
3 1000 0 
4 1000 0 
5 1000 0 
6 1000 0 

7 1000 0 
8 1000 0 
9 1000 0 

10 1000 0 

11 1000 
12 0 no reactions 
13 0 
14 0 

15 0 

16 0 
17 0 
18 0 

19 0 

20 0 
21 0 
22 0 
23 0 
24 0 

25 0 

available 

levels (mm) log heights 

1000 3.0 
794 2.9 

631 2.8 

501 2.7 
398 2.6 

316 2.5 

251 2.4 

200 2.3 
158 2.2 

126 2.1 

100 2.0 

79 1.9 
63 1.8 
50 1.7 
40 1.6 

32 1.5 

25 1.4 

20 1.3 

16 1.2 
13 1.1 

1 = positive (fire) 

0 = negative (no-fire) 

50% height        standard deviation 
>1000 mm  log units 
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NOS IMPACT TEST 

sample name: TNT contaminated concrete 

sample ID: <3oo^< j^^ T~ 

sample prep: residue 

requester: Anne Caris, 2150K 

operator: P. Thomas/T. Woodland 

height (mm) result comments 
pre-shots -->       251 0 no reaction 

501 0 no reaction 
794 0 no reaction 
1000 0 no reaction 

date: 6/8/99 

temperature: 19   °C 

relative humidity: 48   % 

surface: bare tools 

NOS Impact tester 
with type 12 tools, 

5 kg drop weight, 
building 888, room 105 

available 
shot# height (mm) result comments 

1 1000 ,    0 
2 1000 0 
3 1000 0 
4 1000 0 
5 1000 0 
6 1000 0 
7 1000 0 
8 1000 0 
9 1000 0 
10 1000 0 
11 1000 
12 0 no reactions 
13 0 
14 0 

15 0 

16 0 

17 0 

18 0 

19 0 

20 0 

21 0 
22 0 

23 0 
24 0 

25 0 

evels (mm) log heigh 
1000 3.0 

794 2.9 

631 2.8 

501 2.7 

398 2.6 

316 2.5 

251 2.4 

200 2.3 

158 2.2 

126 2.1 

100 2.0 

79 1.9 

63 1.8 

50 1.7 

40 1.6 

32 1.5 

25 1.4 

20 1.3 

16 1.2 

13 1.1 

1 = positive (fire) 

0 = negative (no-fire) 

50% height        standard deviation 
>1000 mm  log units 
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NOS IMPACT TEST 

sample name: TNT contaminated steel 
sample ID:   o?oO/^^ 1^^ t 

sample prep: residue 

requester: Anne Caris, 2150K 

operator: P. Thomas/T. Woodland 

pre-shots 

height (mm) result comments 

1000 0 no reaction 

date: 6/8/99 

temperature: 19   °C 

relative humidity: 48   % 

surface: bare tools 

NOS Impact tester 

with type 12 tools, 

5 kg drop weight, 
building 888, room 105 

shot# height (mm) result comments 

1 1000 0 
2 1000 0 
3 1000 0 
4 1000 0 
5 1000 0 
6 1000 0 
7 1000 0 
8 1000 0 
9 1000 0 
10 1000 0 
11 1000 
12 0 no reactions 
13 0 
14 0 
15 0 
16 0 
17 0 
18 0 
19 0 
20 0 
21 0 
22 0 
23 0 
24 0 
25 0 

available 
levels (mm) log heights 

1000 3.0 

794 2.9 

631 2.8 

501 2.7 

398 2.6 

316 2.5 

251 2.4 

200 2.3 

158 2.2 

126 2.1 

100 2.0 

79 1.9 

63 1.8 

50 1.7 

40 1.6 

32 1.5 

25 1.4 

20 1.3 

16 1.2 

13 1.1 

1 = positive (fire) 

0 = negative (no-fire) 

50% height        standard deviation 
>1000 mm  log units 
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NOS IMPACT TEST 

sample name: AP contaminated wood 
sample ID: 500 |a,g/cm2 

sample prep: residue 
requester: Anne Caris, 2150K 
operator: P. Thomas/T. Woodland 

pre-shots 

height (mm) result comments 

1000 0 no reaction 

date:   7/22/99 

temperature: 20   °C 

relative humidity: 50   % 

surface: bare tools 

NOS Impact tester 

with type 12 tools, 

5 kg drop weight, 

35 mg per drop, 

building 888, room 105 

shot# height (mm) result comments 

1 1000 0 
2 1000 0 
3 1000 0 
4 1000 0 
5 1000 0 
6 1000 0 
7 1000 0 
8 1000 0 
9 1000 0 
10 1000 0 
11 1000 
12 0 no reactions 

13 0 
14 0 
15 0 
16 0 
17 0 
18 0 
19 0 
20 0 
21 0 
22 0 
23 0 
24 0 
25 0 

available 

levels (mm) 

1000 

794 

631 

501 

398 

316 

251 

200 

158 

126 

100 

79 

63 

50 

40 

32 

25 

20 

16 

13 

log heights 

3.0 

2.9 

2.8 

2.7 

2.6 

2.5 

2.4 

2.3 

2.2 

2.1 

2.0 

1.9 

1.8 

1.7 

1.6 

1.5 

1.4 

1.3 

1.2 

1.1 

1 = positive (fire) 

0 = negative (no-fire) 

50% height        standard deviation 
>1000 mm  log units 
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NOS IMPACT TEST 

sample name: AP contaminated concrete 
sample ID: 500 |ig/cm2 

sample prep: residue 
requester: Anne Caris, 2150K 
operator: P. Thomas/T. Woodland 

pre-shots 

height (mm) result comments 

1000 0 no reaction 

date:   7/22/99 

temperature: 20   °C 

relative humidity: 50   % 

surface: bare tools 

NOS Impact tester 

with type 12 tools, 

5 kg drop weight, 

35 mg per drop, 

building 888, room 105 

available 
shot# height (mm) result comments 

1 1000 0 
2 1000 0 
3 1000 0 
4 1000 0 
5 1000 0 
6 1000 0 
7 1000 0 
8 1000 0 
9 1000 0 
10 1000 0 
11 1000 
12 0 no reactions 

13 0 
14 0 
15 0 
16 0 
17 0 
18 0 
19 0 
20 0 
21 0 
22 0 
23 0 
24 0 
25 0 

evels (mm) log heigh 

1000 3.0 

794 2.9 

631 2.8 

501 2.7 

398 2.6 

316 2.5 

251 2.4 

200 2.3 

158 2.2 

126 2.1 

100 2.0 

79 1.9 

63 1.8 

50 1.7 

40 1.6 

32 1.5 

25 1.4 

20 1.3 

16 1.2 

13 1.1 

1 = positive (fire) 

0 = negative (no-fire) 

50% height        standard deviation 
>1000 mm  log units 
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NOS IMPACT TEST 

sample name: AP contaminated steel 

sample ID: 500 )a,g/cm2 

sample prep: residue 

requester: Anne Caris, 2150K 

operator: P. Thomas/T. Woodland 

pre-shots 
height (mm) result comments 

1000 0 no reaction 

date:   7/22/99 
temperature: 20   °C 

relative humidity: 50   % 

surface: bare tools 

NOS Impact tester 

with type 12 tools, 
5 kg drop weight, 
35 mg per drop, 
building 888, room 105 

shot* height (mm) result comments 

1 1000 0 
2 1000 0 
3 1000 0 
4 1000 0 
5 1000 0 
6 1000 0 
7 1000 0 
8 1000 0 
9 1000 0 
10 1000 0 
11 1000 
12 0 no reactions 
13 0 
14 0 
15 0 
16 0 
17 0 
18 0 
19 0 
20 0 
21 0 
22 0 
23 0 
24 0 
25 0 

available 

levels (mm) log heights 

1000 3.0 

794 2.9 

631 2.8 

501 2.7 

398 2.6 

316 2.5 

251 2.4 

200 2.3 

158 2.2 

126 2.1 

100 2.0 

79 1.9 

63 1.8 

50 1.7 

40 1.6 

32 1.5 

25 1.4 

20 1.3 

16 1.2 

13 1.1 

1 = positive (fire) 

0 = negative (no-fire) 

50% height        standard deviation 
>1000 mm  log units 
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NOS IMPACT TEST 

sample name: RDX contaminated wood 
sample ID: 500 |J,g/cm2 

sample prep: residue 

requester: Anne Caris, 2150K 
operator: P. Thomas/T. Woodland 

pre-shots 

height (mm) result comments 

1000 0 no reaction 

date: 7/22/99 

temperature: 20   °C 

relative humidity: 50   % 

surface: bare tools 

NOS Impact tester 

with type 12 tools, 

5 kg drop weight, 

35 mg per drop, 

building 888, room 105 

available 
shot* height (mm) result comments 

1 1000 0 
2 1000 0 
3 1000 0 
4 1000 0 
5 1000 0 
6 1000 0 
7 1000 0 
8 1000 0 
9 1000 0 
10 1000 0 
11 1000 
12 0 no reactions 
13 0 
14 0 
15 0 
16 0 
17 0 
18 0 
19 0 
20 0 
21 0 
22 0 
23 0 
24 0 
25 0 

evels (mm) log heigh 

1000 3.0 

794 2.9 

631 2.8 

501 2.7 

398 2.6 

316 2.5 

251 2.4 

200 2.3 

158 2.2 

126 2.1 

100 2.0 

79 1.9 

63 1.8 

50 1.7 

40 1.6 

32 1.5 

25 1.4 

20 1.3 

16 1.2 

13 1.1 

1 = positive (fire) 

0 = negative (no-fire) 

50% height        standard deviation 

>1000 mm  log units 
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NOS IMPACT TEST 

sample name: RDX contaminated concrete 

sample ID: 500 |Ig/cm2 

sample prep: residue 

requester: Anne Caris, 2150K 

operator: P. Thomas/T. Woodland 

pre-shots 

date: 7/22/99 

temperature: 20   °C 

relative humidity: 50   % 

surface: bare tools 

height (mm) result comments 

1000 0 no reaction 

shot# height (mm) result comments 

1 1000 0 
2 1000 0 
3 1000 0 
4 1000 0 
5 1000 0 
6 1000 0 
7 1000 0 
8 1000 0 
9 1000 0 
10 1000 0 
11 1000 
12 0 no reactions 
13 0 
14 0 
15 0 
16 0 
17 0 
18 0 
19 0 
20 0 
21 0 
22 0 
23 0 
24 0 
25 0 

NOS Innpact tester 

with type 12 tools, 

5 kg drop weight, 

35 mg per drop. 

building 888, room 105 

available 

levels (mm) log heights 

1000 3.0 

794 2.9 

631 2.8 

501 2.7 

398 2.6 

316 2.5 

251 2.4 

200 2.3 

158 2.2 

126 2.1 

100 2.0 

79 1.9 

63 1.8 

50 1.7 

40 1.6 

32 1.5 

25 1.4 

20 1.3 

16 1.2 

13 1.1 

1 = positive (fire) 

0 = negative (no-fire) 

50% height       standard deviation 

>1000  log units 
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NOS IMPACT TEST 

sample name: RDX contaminated steel 

sample ID: 500 |a,g/cm2 

sample prep: residue 

requester: Anne Caris, 2150K 

operator: P. Thomas/T. Woodland 

pre-shots 

height (mm) result comments 

1000 0 no reaction 

date:   7/22/99 

temperature: 20   'C 

relative humidity: 50   % 

surface: bare tools 

NOS Impact tester 
with type 12 tools, 
5 kg drop weight, 
35 mg per drop, 

building 888, room 105 

shot* height (mm) result comments 

1 1000 0 
2 1000 0 
3 1000 0 
4 1000 0 
5 1000 0 
6 1000 0 
7 1000 0 
8 1000 0 
9 1000 0 
10 1000 0 
11 1000 
12 0 no reactions 
13 0 
14 0 
15 0 
16 0 
17 0 
18 0 
19 0 
20 0 
21 0 
22 0 
23 0 
24 0 
25 0 

available 

levels (mm) log heights 

1000 3.0 

794 2.9 

631 2.8 

501 2.7 

398 2.6 

316 2.5 

251 2.4 

200 2.3 

158 2.2 

126 2.1 

100 2.0 

79 1.9 

63 1.8 

50 1.7 

40 1.6 

32 1.5 

25 1.4 

20 1.3 

16 1.2 

13 1.1 

1 = positive (fire) 

0 = negative (no-fire) 

50% height        standard deviation 
>1000 mm  log units 
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NOS IMPACT TEST 

sample name: TNT contaminated wood 

sample ID: 500 |J,g/cm2 

sample prep: residue 

requester: Anne Caris, 2150K 

operator: P. Thomas/T. Woodland 

height (mm) result comments 

pre-shots -->       1000 0 no reaction 

date:   7/22/99 

temperature: 20   "C 

relative humidity: 50   % 

surface: bare tools 

NOS Impact tester 

with type 12 tools, 

5 kg drop weight, 

35 mg per drop, 

building 888, room 105 

shot* height (mm) result comments 

1 1000 0 
2 1000 0 
3 1000 0 
4 1000 0 
5 1000 0 
6 1000 0 
7 1000 0 
8 1000 0 
9 1000 0 
10 1000 0 
11 1000 
12 0 no reactions 
13 0 
14 0 
15 0 
16 0 
17 0 
18 0 
19 0 
20 0 
21 0 
22 0 
23 0 
24 0 
25 0 

available 

levels (mm) log heights 

1000 3.0 

794 2.9 

631 2.8 

501 2.7 

398 2.6 

316 2.5 

251 2.4 

200 2.3 

158 2.2 

126 2.1 

100 2.0 

79 1.9 

63 1.8 

50 1.7 

40 1.6 

32 1.5 

25 1.4 

20 1.3 

16 1.2 

13 1.1 

1 = positive (fire) 

0 = negative (no-fire) 

50% height        standard deviation 

>1000 mm  log units 
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NOS IMPACT TEST 

sample name: TNT contaminated concrete 

sample ID: 500 |Ig/cm2 

sample prep: residue 

requester: Anne Caris, 2150K 

operator: P. Thomas/T. Woodland 

date: 7/22/99 

temperature: 20   °C 

relative humidity: 50   % 

surface: bare tools 

height (mm) result comments 

pre-shots -->      1000 0 no reaction 

shot* height (mm) result comments 

1 1000 0 
2 1000 0 
3 1000 0 
4 1000 0 
5 1000 0 
6 1000 0 
7 1000 0 
8 1000 0 
9 1000 0 
10 1000 0 
11 1000 
12 0 no reactions 
13 0 
14 0 
15 0 
16 0 
17 0 
18 0 
19 0 
20 0 
21 0 
22 0 
23 0 
24 0 
25 0 

NOS Impact tester 

with type 12 tools, 

5 kg drop weight, 

35 mg per drop, 

building 888, room 105 

available 

levels (mm) log heights 

1000 3.0 

794 2.9 

631 2.8 

501 2.7 

398 2.6 

316 2.5 

251 2.4 

200 2.3 

158 2.2 

126 2.1 

100 2.0 

79 1.9 

63 1.8 

50 1.7 

40 1.6 

32 1.5 

25 1.4 

20 1.3 

16 1.2 

13 1.1 

1 = positive (fire) 

0 = negative (no-fire) 

50% height        standard deviation 
>1000 mm  log units 
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NOS IMPACT TEST 

sample name: TNT contaminated steel 
sample ID: 500 fxg/cm2 

sample prep: residue 
requester: Anne Caris, 2150K 
operator: P. Thomas/T. Woodland 

pre-shots 

height (mm) result comments 

1000 0 no reaction 

date:   7/22/99 

temperature: 20   "C 

relative humidity: 50   % 

surface: bare tools 

NOS Impact tester 

with type 12 tools, 

5 kg drop weight, 

35 mg per drop, 

building 888, room 105 

50% height        standard deviation 

available 
shot# height (mm) result comments 

1 1000 0 
2 1000 0 
3 1000 0 
4 1000 0 
5 1000 0 
6 1000 0 
7 1000 0 
8 1000 0 
9 1000 0 
10 1000 0 
11 1000 
12 0 no reactions 
13 0 
14 0 
15 0 
16 0 
17 0 
18 0 
19 0 
20 0 
21 0 
22 0 
23 0 
24 0 
25 0 

evels (mm) log heigh 

1000 3.0 

794 2.9 

631 2.8 

501 2.7 

398 2.6 

316 2.5 

251 2.4 

200 2.3 

158 2.2 

126 2.1 

100 2.0 

79 1.9 

63 1.8 

50 1.7 

40 1.6 

32 1.5 

25 1.4 

20 1.3 

16 1.2 

13 1.1 

1 = positive (fire) 

0 = negative (no-fire) 

>1000 mm  log units 
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Appendix C 
 

ABL FRICTION TEST RESULTS FOR 
CONTAMINATED WOOD PLATES 
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ABL FRICTION TEST 

sample name: AP contaminated wood 
sample ID:    e^OOyUA /««, ^ 

sample prep: residue 
requester: Anne Caris, 2150K 
operator: T. Chesley/T. Tolson 

date: 6/8/99 
temperature: 26  K) 

relative humidity: 42   % 

psig 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 comments 
980 

750 

560 

420 

315 

235 

180 0 0 0 0 0 0 0 0 0 0 0 0 0 0 no reactions 
135 0 no reaction 
100 0 no reaction 
75 

55 

40 

30 

1 = positive reaction (fire) 
0 = negative reaction (no-fire) 

20 TIL Friction: psig 

The threshold initiation level (TIL) is the level at which 20 negatives 

are observed with at least one positive at the next higher level. 

Tested on ABL friction tester; at 8 ft/sec, mXh steel wheels 

and wood anvil, in building 888 room 104 
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ABL FRICTION TEST 

sample name: RDX contaminated wood 

sample ID:   cP^O^ / ^ "2- 
sample prep: residue 

requester: Anne Caris, 2150K 

operator: T. Chesley/T. Tolson 

date: 6/9/99 
temperature: 26   °C 

relative humidity: 41   % 

psig 1 2 3 4 5 6 7 8 g 10 11 12 13 14 15 16 17 18 19 20 comments 

980 

750 

560 

420 

315 

235 

180 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 no reactions 
135 

100 

75 

55 

40 

30 

1 = positive reaction (fire) 
0 = negative reaction (no-fire) 

The threshold initiation level (TIL) is the level at which 20 negatives 

are observed with at least one positive at the next higher level. 

20 TIL Friction: psig 
Tested on ABL friction tester; at 8 ft/sec, with steel wheels 

and wood anvil, in building 888 room 104 
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ABL FRICTION TEST 

sample name: TNT contaminated wood 

sample ID:    olCfO^ji jg^ t 

sample prep: residue 

requester: Anne Caris, 2150K 

operator: T. Chesley/T. Tolson 

date: 

temperature: 

relative humidity: 

6/9/99 

26  ^ 

42   % 

psig 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 comments 
980 

750 
1— 

560 

420 

315 

235 

180 0 0 0 no reactions 
135 

100 0 0 0 0 0 0 0 0 0 0 0 0 0 no reactions 
75 

55 

40 0 no reaction 
30 

1 = positive reaction (fire) 
0 = negative reaction (no-fire) 

20 TIL Friction: psig 

The threshold initiation level (TIL) is the level at which 20 negatives 

are observed with at least one positive at the next higher level. 

Tested on ABL friction tester; at 8 ft/sec, with steel wheels 
and wood anvil, in building 888 room 104 
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ABL FRICTION TEST 

sample name: AP contaminated wood 

sample ID: 500 |Xg/cm2 

sample prep: residue 

requester: Anne Caris, 2150K 

operator: T. Tolson 

date:   7/28/99 

temperature: 26   °C 

relative humidity: 42   % 

psig 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 comments 

980 

750 

560 

420 

315 

235 0 
180 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 no reactions 
135 

100 

75 

55 

40 

30 

1 = positive reaction (fire) 
0 = negative reaction (no-fire) 

The threshold initiation level (TIL) is the level at which 20 negatives 

are observed with at least one positive at the next higher level. 

20 TIL Friction:      0      psig 
Tested on ABL friction tester; at 8 ft/sec, with steel wheels 
and steel anvils, in building 888 room 104 
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ABL FRICTION TEST 

sample name: RDX contaminated wood 

sample ID: 500 (Xg/cm2 

sample prep: residue 

requester: Anne Caris, 2150K 

operator: T. Tolson 

date:   7/28/99 

temperature: 26   °C 

relative humidity: 42   % 

psig 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 comments 

980 

750 

560 

420 

315 

235 

180 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 no reactions 
135 

100 

75 

55 

40 

30 

1 = positive reaction (fire) 
0 = negative reaction (no-fire) 

20 TIL Friction:      0      psig 

The threshold initiation level (TIL) is the level at which 20 negatives 

are observed with at least one positive at the next higher level. 

Tested on ABL friction tester; at 8 ft/sec, with steel wheels 

and steel anvils, in building 888 roonn 104 
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ABL FRICTION TEST 

sample name: TNT contaminated wood 

sample ID: 500 |Xg/cni2 

sample prep: residue 

requester: Anne Caris, 2150K 
operator: T. Tolson 

date:   7/28/99 

temperature: 26   °C 

relative humidity: 42   % 

psig 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 comments 
980 

750 

560 

420 

315 

235 

180 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 no reactions 
135 

100 

75 

55 

40 

30 —     ̂  _ 

1 = positive reaction (fire) 
0 = negative reaction (no-fire) 

20 TIL Friction:      0      psig 

The threshold initiation level (TIL) is the level at which 20 negatives 

are observed with at least one positive at the next higher level. 

Tested on ABL friction tester; at 8 ft/sec, with steel wheels 

and steel anvils, in building 888 room 104 
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Appendix D 
 

ABL FRICTION TEST RESULTS FOR 
AP-CONTAMINATED CONCRETE AND METAL PLATES 
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ABL FRICTION TEST 

sample name: AP contaminated concrete 
sample ID: <^<^0/<-< /^^ x 

sample prep: residue 

requester: Anne Caris, 2150K 

operator: T. Chesley/T. Tolson 

date: 

temperature: 

relative humidity: 

6/8/99 

27  °C 

42   % 

psig 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 comments 

980 

750 0 0 no reactions 
560 

—1 

420 

315 

235 

180 

135 

100 0 0 0 0 0 no reactions 
75 

55 

40 

30 

1 = positive reaction (fire) 
0 = negative reaction (no-fire) 

20 TIL Friction: psig 

The threshold initiation level (TIL) is the level at which 20 negatives 

are observed with at least one positive at the next higher level. 

Tested on ABL friction tester; at 8 ft/sec, with steel wheels 
and concrete anvil, in building 888 room 104 
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ABL FRICTION TEST 

sample name: AP contaminated steel 

sample ID:    ^oo^^ /^^ i 

sample prep: residue 

requester: Anne Caris, 2150K 

operator: T. Chesley/T. Tolson 

date:    6/8/99 

temperature: 26   °C 

relative humidity: 42   % 

psig 
1— 1— ,—  L  I_ o lU 11 li M 14 10 lb 1/ IS iy 2U comments 

980 ± ̂  ± ± ± ̂  0 0 ± ± 0 0 no reactions 
750 ^ ̂  
560 __ 
420 

315 ^ ̂  
235 __ 
180 

135 

100 

75 _^ 
55 

40 ^ _ 
30    i — -J^L     ^   

1 = positive reaction (fire) 
0 = negative reaction (no-fire) 

20 TIL Friction: psig 

The threshold initiation level (TIL) is the level at which 20 negatives 

are observed with at least one positive at the next higher level. 

Tested on ABL friction tester; at 8 ft/sec, with steel wheels 

and steel anvil, in building 888 room 104 
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ABL FRICTION TEST 

sample name: AP contaminated concrete 

sample ID: 500 |a.g/cm2 

sample prep: residue 

requester: Anne Caris, 2150K 

operator: T. Tolson 

date:   7/29/99 

temperature: 26   °C 

relative humidity: 42   % 

psig 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 comments 
980 

750 

560 

420 

315 

235 

180 1 red spark 
135 0 0 tz 0 1 red sparks 
100 0 1 red sparks 
75 _0^ 0 ± 0 1 red sparks 
55 ± red sparks 
40 ± 
30 — —       ̂  _ 

1 = positive reaction (fire) 
0 = negative reaction (no-fire) 

20 TIL Friction:      0      psig 

The threshold initiation level (TIL) is the level at which 20 negatives 

are observed with at least one positive at the next higher level. 

Tested on ABL friction tester; at 8 ft/sec, with steel wheels 
and steel anvils, in building 888 room 104 
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ABL FRICTION TEST 

sample name: AP contaminated steel 

sample ID: 500 |J.g/cm2 

sample prep: residue 

requester: Anne Caris, 2150K 

operator: T. Tolson 

date:   7/28/99 

temperature: 26   °C 

relative humidity: 42   % 

psig 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 comments 
980 

750 

560 

420 1 spark 
315 0 0 0 0 1 spark 
235 0 0 ± 0 0 0 0 1 spark 
180 ± 0 0 0 0 0 0 0 0 0 no reactions 
135 

100 

75 

55 

40 

30 

1 = positive reaction (fire) 
0 = negative reaction (no-fire) 

20 TIL Friction:      0      psig 

The threshold initiation level (TIL) is the level at which 20 negatives 

are observed with at least one positive at the next higher level. 

Tested on ABL friction tester; at 8 ft/sec, with steel wheels 
and steel anvils, in building 888 room 104 
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Appendix E 
 

ABL FRICTION TEST RESULTS FOR 
RDX-CONTAMINATED CONCRETE AND METAL PLATES 
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ABL FRICTION TEST 

sample name: RDX contaminated concrete 

sample ID:    ^dXi^^ /fc»vi "* 
sample prep: residue 

requester: Anne Caris, 2150K 

operator: T. Chesley/T. Tolson 

date:    6/9/99 

temperature: 26   °Q, 

relative humidity: 42   % 

psig 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 comments 

980 

750 

560 

420 

315 

235 

180 

135 

100 0 0 0 0 0 0 0 0 0 no reactions 
75 

55 

40 

30 _^ 

1 = positive reaction (fire) 
0 = negative reaction (no-fire) 

20 TIL Friction: psig 

The threshold initiation level (TIL) is the level at which 20 negatives 

are observed with at least one positive at the next higher level. 

Tested on ABL friction tester; at 8 ft/sec, with steel wheels 
and concrete anvil, in building 888 room 104 
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ABL FRICTION TEST 

sample name: RDX contaminated concrete 

sample ID: 500 p,g/cm2 

sample prep: residue 

requester: Anne Caris, 2150K 

operator: T. Tolson 

date:   7/29/99 

temperature: 26   'C 

relative humidity: 42   % 

psig 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 comments 

980 

750 

560 

420 

315 

235 

180 1 red sparks 
135 1 red sparks 
100 1 red sparks 
75 0 0 0 0 0 1 red sparks 
55 0 0 0 1 red spark 
40 1 red spark 
30 

1 = positive reaction (fire) 
0 = negative reaction (no-fire) 

20 TIL Friction:      0      psig 

The threshold Initiation level (TIL) is the level at which 20 negatives 

are observed with at least one positive at the next higher level. 

Tested on ABL friction tester; at 8 ft/sec, with steel wheels 
and steel anvils, in building 888 roonn 104 
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ABL FRICTION TEST 

sample name: RDX contaminated steel 
sample ID:    C^OQ^j^-^ 

sample prep: residue 
requester: Anne Caris, 2150K 
operator: T. Chesley/T. Tolson 

date: 

temperature: 

relative humidity: 

6/8/99 
27  •€ 
43   % 

psig      1    2    3    4    5    6    7    8    9   10  11   12  13  14  15  16  17  18  19  20 

980 

750 

560 

420 

315 

235 

180 

135 

100 

75 

55 

40 

30 

comments 

spark 
spark 
no reactions 

1 = positive reaction (fire) 
0 = negative reaction (no-fire) 

20 TIL Friction: psig 

The threshold initiation level (TIL) is the level at which 20 negatives 

are observed with at least one positive at the next higher level. 

Tested on ABL friction tester; at 8 ft/sec, with steel wheels 
and steel anvil, in building 888 room 104 
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ABL FRICTION TEST 

sample name: RDX contaminated steel 

sample ID: 150|J,g/cm2 

sample prep: residue 

requester: Anne Caris, 2150K 

operator: T. Tolson 

date:   7/27/99 

temperature: 26   "C 

relative humidity: 42   % 

psig 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 comments 
980 0 1 spark 
750 1 spark 
560 0 0 1 spark 
420 0 0 0 0 0 0 1 spark 
315 1 spark 
235 1 spark 
180 0 ^ 1 spark 
135 1 spark 
100 1 spark 
75 0 ± 1 spark 
55 1 spark 
40 

30 

1 = positive reaction (fire) 
0 = negative reaction (no-fire) 

20 TIL Friction:      0      psig 

The threshold initiation level (TIL) Is the level at which 20 negatives 

are obsen/ed with at least one positive at the next higher level. 

Tested on ABL friction tester; at 8 ft/sec, with steel wheels 

and steel anvils, in building 888 room 104 
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ABL FRICTION TEST 

sample name: RDX contaminated steel 

sample ID: 100 |J.g/cni2 

sample prep: residue 

requester: Anne Caris, 2150K 

operator: T. Tolson 

date:   7/27/99 

temperature: 26   "C 

relative humidity: 42   % 

psig 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 comments 

980 spark 
750 spark 
560 spark 
420 spark 
315 spark 
235 0 0 0 0 0 0 1 spark 
180 1 spark 
135 0 0 0 0 0 0 0 0 0 0 0 0 no reactions 
100 

75 

55 

40 

30 

1 = positive reaction (fire) 
0 = negative reaction (no-fire) 

20 TIL Friction:      0      psig 

The threshold initiation level (TIL) is the level at which 20 negatives 

are observed with at least one positive at the next higher level. 

Tested on ABL friction tester; at 8 ft/sec, with steel wheels 

and steel anvils, in building 888 room 104 
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ABL FRICTION TEST 

sample name: RDX contaminated steel 
sample ID: #1, 75 |ag/cm2 

sample prep: residue 
requester: Anne Caris, 2150K 

operator: T. Chesley 

date:   9/22/99 

temperature: 26   °C 

relative humidity: 40   % 

psig 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 comments 

980 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 no reactions 

750 

560 

420 

315 

235 

180 

135 

100 

75 

55 

40 

30 

1 = positive reaction (fire) 
0 = negative reaction (no-fire) 

20 TIL Friction: >980 psig 

The threshold initiation level (TIL) is the level at which 20 negatives 

are observed with at least one positive at the next higher level. 

Tested on ABL friction tester; at 8 ft/sec, with steel wheels 

and steel anvils, in building 888 roonn 104 
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ABL FRICTION TEST 

sample name: RDX contaminated steel 

sample ID: #2, 50 |ag/cni2 

sample prep: residue 

requester: Anne Caris, 2150K 

operator: T. Chesley 

date:   9/24/99 

temperature: 26   °C 

relative humidity: 40   % 

psig 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 comments 
980 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 no reactions 
750 

560 

420 

315 

235 

180 

135 

100 

75 

55 

40 

30 

1 = positive reaction (fire) 
0 = negative reaction (no-fire) 

20 TIL Friction: >980 psig 

The threshold initiation level (TIL) is the level at which 20 negatives 

are observed with at least one positive at the next higher level. 

Tested on ABL friction tester; at 8 ft/sec, with steel wheels 
and steel anvils, in building 888 room 104 
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Appendix F 
 

ABL FRICTION TEST RESULTS FOR 
TNT-CONTAMINATED CONCRETE AND METAL PLATES 
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ABL FRICTION TEST 

sample name: TNT contaminated concrete 

sample ID:    o?Cy0^c / t^l. 

sample prep: residue 

requester: Anne Caris, 2150K 

operator: T. Chesley/T. Tolson 

date: 6/9/99 
temperature: 26  ^ 

relative humidity: 42   % 

psig 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 comments 

980 

750 

560 

420 

315 

235 

180 

135 

100 0 0 0 0 0 0 0 0 no reactions 
75 

55 

40 

30 

1 = positive reaction (fire) 
0 = negative reaction (no-fire) 

The threshold initiation level (TIL) is the level at which 20 negatives 

are observed with at least one positive at the next higher level. 

20 TIL Friction: psig 
Tested on ABL friction tester; at 8 ft/sec, with steel wheels 
and concrete anvil, in building 888 room 104 
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ABL FRICTION TEST 

sample name: TNT contaminated steel 

sample ID:    (pcrtlyu^t j fj^^ i 

sample prep: residue 

requester: Anne Caris, 2150K 

operator: T. Chesley/T. Tolson 

date: 6/9/99 
temperature: 26   "C 

relative humidity: 42   % 

psig 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 comments 

980 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 no reactions 
750 

560 

420 

315 

235 

180 

135 

100 

75 

55 

40 

30 

1 = positive reaction (fire) 
0 = negative reaction (no-fire) 

The threshold initiation level (TIL) is the level at which 20 negatives 

are observed with at least one positive at the next higher level. 

20 TIL Friction: >980 psig 
Tested on ABL friction tester; at 8 ft/sec, with steel wheels 

and steel anvil, in building 888 room 104 
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ABL FRICTION TEST 

sample name: TNT contaminated concrete 

sample ID: 500 |J,g/cm2 

sample prep: residue 

requester: Anne Caris, 2150K 

operator: T. Tolson 

date:   7/29/99 

temperature: 26   °C 

relative humidity: 42   % 

psig 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 comments 

980 0 0 0 0 0 0 0 0 0 0 1 spark 
750 0 1 spark 
560 0 0 1 spark 
420 1 speirk 
315 0 1 spark 
235 0 0 0 0 
180 0 
135 

100 

75 

55 

40 

30 

1 = positive reaction (fire) 
0 = negative reaction (no-fire) 

20 TIL Friction:      0      psig 

The threshold initiation level (TIL) is the level at which 20 negatives 

are observed with at least one positive at the next higher level. 

Tested on ABL friction tester; at 8 ft/sec, with steel wheels 
and steel anvils, in building 888 room 104 
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ABL FRICTION TEST 

sample name: TNT contaminated steel 

sample ID: 500 |Xg/cm2 

sample prep: residue 

requester: Anne Caris, 2150K 

operator: T. Tolson 

date:   7/28/99 

temperature: 26   °C 

relative humidity: 42   % 

psig 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 comments 

980 0 0 0 0 0 0 0 0 0 0 0 0 0 1 bum mark 
750 0 0 0 0 0 0 0 no reactions 
560 

420 0 
315 

235 0 
180 0 
135 

100 

75 

55 

40 

30 

1 = positive reaction (fire) 
0 = negative reaction (no-fire) 

20 TIL Friction:      0      psig 

The threshold initiation level (TIL) is the level at which 20 negatives 

are observed with at least one positive at the next higher level. 

Tested on ABL friction tester; at 8 ft/sec, with steel wheels 
and steel anvils, in building 888 roonn 104 
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Appendix G 
 

ELECTROSTATIC DISCHARGE TEST RESULTS AT 
200-µg/cm2 CONTAMINATION LEVEL 
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ABL ELECTROSTATIC DISCHARGE TEST 

sample name: AP contaminated steel 
sample ID: 200 ^g/cm2 

sample prep: residue 

requester: Anne Caris, 2150K 
operator: T. Tolson 

date:   8/12/99 

temperature: 26   °C 

relative humidity: 42   % 

capacitance 

(\x. farad) joules 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 comments 

0.5 8.33 0 0 0 0 1 spark 
0.25 4.20 0 0 0 0 0 0 0 0 1 spark 
0.1 1.72 0 0 0 0 0 0 
0.05 0.853 

0.02 0.326 

0.01 0.165 NOTE: tested on 20 sample 
0.005 0.095 holders provided by 2150K 
0.002 0.037 

0.001 0.023 

0.0005 0.015 

0.0002 0.010 

0.0001 0.0084 

1 = positive reaction (fire) 
0 = negative reaction (no-fire) 

20 TIL ESD: 0 joules 

The threshold initiation level (TIL) is the level at which 20 negatives 

are observed with at least one positive at the next higher level. 

Tested on ABL Model 150 ESD tester, 

voltage = 5.785 KV DC, tested in building 888 room 104 
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ABL ELECTROSTATIC DISCHARGE TEST 

sample name: RDX contaminated steel 

sample ID: 200 |ig/cm2 

sample prep: residue 

requester: Anne Caris, 2150K 

operator: T. Tolson 

date:   8/13/99 

temperature: 26   °C 

relative humidity: 42   % 

capacitance 

(H farad) joules 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 comments 
0.5 8.33 0 0 0 0 0 1 sparks 
0.25 4.20 0 LO_ 0 1 speirk 
0.1 1.72 0 0 0 0 0 0 0 0 0 0 spark 
0.05 0.853 

0.02 0.326 

0.01 0.165 NOTE: tested on 20 sample 
0.005 0.095 holders provided by 2150K 
0.002 0.037 

0.001 0.023 

0.0005 0.015 

0.0002 0.010 

0.0001 0.0084 

1 = positive reaction (fire) 
0 = negative reaction (no-fire) 

20 TIL ESD: 0 joules 

The threshold initiation level (TIL) is the level at which 20 negatives 

are observed with at least one positive at the next higher level. 

Tested on ABL Model 150 ESD tester, 

voltage = 5.785 KV DC, tested in building 888 room 104 
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ABL ELECTROSTATIC DISCHARGE TEST 

sample name: TNT contaminated steel 

sample ID: 200 fig/cm2 

sample prep: residue 

requester: Anne Caris, 2150K 

operator: T. Tolson 

date:   8/13/99 

temperature: 26   "C 

relative humidity: 42   % 

capacitance 

(\i farad) joules 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 comments 

0.5 8.33 0 1 spark 

0.25 4.20 0 0 0 1 spark 

0.1 1.72 0 0 0 0 1 spark 

0.05 0.853 0 0 0 0 0 0 0 0 1 spark 

0.02 0.326 

0.01 0.165 

0.005 0.095 NOTE: tested on 20 sample 

0.002 0.037 holders provided by 2150K 

0.001 0.023 

0.0005 0.015 

0.0002 0.010 

0.0001 0.0084 

1 = positive reaction (fire) 
0 = negative reaction (no-fire) 

20 TIL ESD: 0 joules 

The threshold initiation level (TIL) is the level at which 20 negatives 

are observed with at least one positive at the next higher level. 

Tested on ABL Model 150 ESD tester, 

voltage = 5.785 KV DC, tested in building 888 room 104 
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Appendix H 
 

ELECTROSTATIC DISCHARGE TEST RESULTS AT 
100-µg/cm2 CONTAMINATION LEVEL 
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ABL ELECTROSTATIC DISCHARGE TEST 

sample name: AP contaminated steel 

sample ID: 100 |J.g/cni2 

sample prep: residue 
requester: Anne Caris, 2150K 

operator: T. Tolson 

date:   9/27/99 

temperature: 25   °C 

relative humidity: 41   % 

capacitance 

(u, farad) joules 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 comments 

0.5 8.33 0 0 0 0 0 0 0 0 0 0 1 white sparks 

0.25 4.20 

0.1 1.72 

0.05 0.853 

0.02 0.326 

0.01 0.165 

0.005 0.095 

0.002 0.037 

0.001 0.023 

0.0005 0.015 

0.0002 0.010 

0.0001 0.0084 

1 = positive reaction (fire) 
0 = negative reaction (no-fire) 

20 TIL ESD: 0 joules 

The threshold initiation level (TIL) is the level at which 20 negatives 

are observed with at least one positive at the next higher level. 

Tested on ABL Model 150 ESD tester, 

voltage = 5.785 KV DC, tested in building 888 room 104 
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ABL ELECTROSTATIC DISCHARGE TEST 

sample name: RDX contaminated steel 

sample ID: 100|j,g/cm2 

sample prep: residue 
requester: Anne Caris, 2150K 

operator: P. Thomas/T. Chesley/T. Woodland 

date:   9/25/99 

temperature: 25   °C 

relative humidity: 40   % 

capacitance 

{\i farad) joules 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 comments 

0.5 8.33 0 0 0 1 yellow flash 
0.25 4.20 0 0 0 0 0 0 0 1 yellow flash 
0.1 1.72 

0.05 0.853 

0.02 0.326 

0.01 0.165 

0.005 0.095 

0.002 0.037 

0.001 0.023 

0.0005 0.015 

0.0002 0.010 

0.0001 0.0084 

1 = positive reaction (fire) 
0 = negative reaction (no-fire) 

The threshold initiation level (TIL) is the level at which 20 negatives 

are observed with at least one positive at the next higher level. 

20 TIL ESD: 
Tested on ABL Model 150 ESD tester, 

0 joules voltage = 5.785 KV DC, tested in building 888 room 104 
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ABL ELECTROSTATIC DISCHARGE TEST 

sample name: TNT contaminated steel 

sample ID: 100|Ig/cm2 

sample prep: residue 

requester: Anne Caris, 2150K 

operator: T. Tolson 

date:   9/27/99 

temperature: 25   °C 

relative humidity: 42   % 

capacitance 

(|x farad) joules 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 comments 

0.5 8.33 0 0 0 0 0 1 orange sparks 
0.25 4.20 

0.1 1.72 

0.05 0.853 

0.02 0.326 

0.01 0.165 

0.005 0.095 

0.002 0.037 

0.001 0.023 

0.0005 0.015 

0.0002 0.010 

0.0001 0.0084 

1 = positive reaction (fire) 
0 = negative reaction (no-fire) 

The threshold initiation level (TIL) is the level at which 20 negatives 

are observed with at least one positive at the next higher level. 

20 TIL ESD: 
Tested on ABL Model 150 ESD tester, 

0 joules voltage = 5.785 KV DC, tested in building 888 room 104 
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Appendix I 
 

ELECTROSTATIC DISCHARGE TEST RESULTS AT 
75-µg/cm2 CONTAMINATION LEVEL 
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ABL ELECTROSTATIC DISCHARGE TEST 

sample name: AP contaminated steel 
sample ID: 75 |i.g/cm2 

sample prep: residue 
requester: Anne Caris, 2150K 
operator: T. Tolson/T. Chesley/D. Remmers 

date:  10/26/99 
temperature: 29   °C 

relative humidity: 38   % 

capacitance 

(|j, farad) joules 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 comments 

0.5 8.33 1 yellow sparks 
0.25 4.20 

0.1 1.72 

0.05 0.853 

0.02 0.326 

0.01 0.165 

0.005 0.095 

0.002 0.037 

0.001 0.023 

0.0005 0.015 

0.0002 0.010 

0.0001 0.0084 

1 = positive reaction (fire) 
0 = negative reaction (no-fire) 

The threshold initiation level (TIL) is the level at which 20 negatives 

are observed w/ith at least one positive at the next higher level. 

20 TIL ESD: 
Tested on ABL Model 150 ESD tester, 

0 joules voltage = 5.785 KV DC, tested in building 888 room 104 
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ABL ELECTROSTATIC DISCHARGE TEST 

sample name: RDX contaminated steel 
sample ID: 75 ^g/cm2 

sample prep: residue 
requester: Anne Cans, 2150K 
operator: T. Tolson/T. Chesley/D. Remmers 

date:  10/26/99 

temperature: 29   °C 

relative humidity: 38   % 

capacitance 

(la. farad) joules 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 comments 

0.5 8.33 1 yellow/orange sparks 
0.25 4.20 

0.1 1.72 

0.05 0.853 

0.02 0.326 

0.01 0.165 

0.005 0.095 

0.002 0.037 

0.001 0.023 

0.0005 0.015 

0.0002 0.010 

0.0001 0.0084 

1 = positive reaction (fire) 
0 = negative reaction (no-fire) 

20 TIL ESD: 0 joules 

The threshold initiation level (TIL) is the level at which 20 negatives 

are observed with at least one positive at the next higher level. 

Tested on ABL Model 150 ESD tester, 
voltage = 5.785 KV DC, tested in building 888 room 104 
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ABL ELECTROSTATIC DISCHARGE TEST 

sample name: TNT contaminated steel 
sample ID: 75 [Ig/cm2 

sample prep: residue 

requester: Anne Caris, 2150K 
operator: T. Tolson/D. Remmers/T. Chesley 

date:   10/26/99 

temperature: 26   °C 

relative humidity: 38   % 

capacitance 

(|j. farad) joules 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 comments 

0.5 8.33 0 0 0 0 0 0 1 orange sparks 
0.25 4.20 

0.1 1.72 

0.05 0.853 

0.02 0.326 

0.01 0.165 

0.005 0.095 

0.002 0.037 

0.001 0.023 

0.0005 0.015 

0.0002 0.010 

0.0001 0.0084 

1 = positive reaction (fire) 
0 = negative reaction (no-fire) 

20 TIL ESD: 0 joules 

The threshold initiation level (TIL) is the level at which 20 negatives 

are observed with at least one positive at the next higher level. 

Tested on ABL Model 150 ESD tester, 
voltage = 5.785 KV DC, tested in building 888 room 104 



IHTR 2573 Copy of IHTR 2269  
  
 
 

 
A-100 

This page intentionally left blank.



 Copy of IHTR 2269 IHTR 2573 
  
 
 

 
A-101 

Appendix J 
 

ELECTROSTATIC DISCHARGE TEST RESULTS AT 
50-µg/cm2 CONTAMINATION LEVEL 
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ABL ELECTROSTATIC DISCHARGE TEST 

sample name: AP contaminated steel 
sample ID: 50 |Ig/cm2 

sample prep: residue 
requester: Anne Caris, 2150K 
operator: T. Tolson/T. Chesley/D. Remmers 

date:   10/26/99 

temperature: 29   °C 

relative humidity: 38   % 

capacitance 

(|j. farad) joules 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 comments 

0.5 8.33 0 0 0 1 orange sparks 

0.25 4.20 

0.1 1.72 

0.05 0.853 

0.02 0.326 

0.01 0.165 

0.005 0.095 

0.002 0.037 

0.001 0.023 

0.0005 0.015 

0.0002 0.010 

0.0001 0.0084 

1 = positive reaction (fire) 
0 = negative reaction (no-fire) 

The threshold initiation level (TIL) is the level at which 20 negatives 

are observed with at least one positive at the next higher level. 

20TILESD: 
Tested on ABL Model 150 ESD tester, 

0 joules voltage = 5.785 KV DC, tested in building 888 room 104 
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ABL ELECTROSTATIC DISCHARGE TEST 

sample name: RDX contaminated Steel 
sample ID: 50 |ig/cm2 

sample prep: residue 
requester: Anne Caris, 2150K 

operator: T. Tolson/T. Chesley/D. Remmers 

date:  10/26/99 

temperature: 29   °C 

relative humidity: 38   % 

capacitance 

(|j. farad) joules 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 comments 
0.5 8.33 0 0 0 1 orange sparks 
0.25 4.20 

0.1 1.72 

0.05 0.853 

0.02 0.326 

0.01 0.165 

0.005 0.095 

0.002 0.037 

0.001 0.023 

0.0005 0.015 

0.0002 0.010 

0.0001 0.0084 ^ _J 

1 = positive reaction (fire) 
0 = negative reaction (no-fire) 

20TILESD: 0 joules 

The threshold initiation level (TIL) is the level at which 20 negatives 

are observed with at least one positive at the next higher level. 

Tested on ABL Model 150 ESD tester, 

voltage = 5.785 KV DC, tested in building 888 room 104 
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ABL ELECTROSTATIC DISCHARGE TEST 

sample name: TNT contaminated steel 
sample ID: 50 |J.g/cm2 

sample prep: residue 
requester: Anne Caris, 2150K 

operator: T. Tolson/D. Remmers/T. Chesley 

date:  10/26/99 

temperature: 26   "C 

relative humidity: 38   % 

caps 

( 

icitance 

|j. farad) joules 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 comments 

0.5 8.33 1 orange/yellow sparks 
0.25 4.20 

0.1 1.72 

0.05 0.853 

0.02 0.326 

0.01 0.165 

0.005 0.095 

0.002 0.037 

0.001 0.023 

0.0005 0.015 

0.0002 0.010 

0.0001 0.0084 

1 = positive reaction (fire) 
0 = negative reaction (no-fire) 

20 TIL ESD: 0 joules 

The threshold initiation level (TIL) is the level at which 20 negatives 

are observed with at least one positive at the next higher level. 

Tested on ABL Model 150 ESD tester, 
voltage = 5.785 KV DC, tested in building 888 room 104 
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Appendix K 
 

SCANNING ELECTRON MICROGRAPHS 
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Appendix L 
 

LEVELS OF ENERGETIC MATERIAL RECOVERED FROM ANVILS 
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AP RESULTS 

Calibration standards 
amt. area 

102.6 9795896 
10.26 1022799 
1.026 109870 

0.1026 12393 

12000000 

10000000 

8000000 

6000000 

4000000 

2000000 

0 

Method spikes showing recovery 
spike amt. method % recovery 

75 88.3 
75 87.2 
50 68.3 
50 72.4 

Anvil data 
anvil # % recovery 

3 15.8 Recovery from 50 mic 

3-B 9.4 
4 1.6 Recovery from 50 mic visibly reacted anvil 

9 22.0 Recovery from 75 mic 

9-B 12.4 
10 7.1 Recovery from 75 mic visibiy reacted anvil 

ENCLOSURE ? 
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TNT RESULTS 

Calibration standards 
amt. area 

10.2 417.86 
1.02 34.82 
23.6 835.33 
102 3187.23 

y = 31.548x— 

R^ = 0.9969** 
♦  Series 1 

^—Linear 
(Series 1) 

50 100 150 

IVIetliod spiltes showing recovery 
spike amt. method % recovery 

50 91.0 
50 97.0 

Anvil data 
anvil # % recovery 

5 17.4 
5-B 23.7 
5-C 3.7 

6 2.5 
11 6.2 

11-B 5.3 
11-C 18.7 

13 12.1 

Recovery from 50 mic 

Recovery from 50 mic visibly reacted anvil 

Recovery from 75 mic 

Recovery from 75 mic visibly reacted anvil 

£NCLOSU 3 



 Copy of IHTR 2269 IHTR 2573 
  
 
 

 
A-141 

 

RDX RESULTS 

Calibration standards 
amt. area 

10.2 154.18 
1.02 16.52 

69.16 1179.56 
102 1550.89 

y = 15.783X 

R2 = 0.9934' ♦  Series 1 

— Linear 
(Seriesl) 

100 150 

Method spikes showing recovery 
spike amt. method % recovery 

75 96.2 
75 92.8 
50 96.4 
50 96.7 

Anvil data 
anvil # % recovery 

1 25.1 Recovery from 50 mic 

1-B 33.3 
1-C 33.0 

2 28.5 Recovery from 50 mic visibly reacted anvil 

7 31.4 Recovery from 75 mic 

7-A 34.5 
7-B 34.6 

8 31.9 Recovery from 75 mic visibly reacted anvil 

fNCLOSURE, 
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FOREWORD 
 
 

This report is an adjunct to IHTR 2269, which addressed the explosive contamination levels to which 
surfaces needed to be cleaned before being released for unrestricted use per DOD 6055.1. This report deals with 
five additional energetic materials—HMX, TATB, HBNQ, NC, and tetryl. Also, the three original energetic 
materials, TNT, RDX, and AP, were tested for sensitivity on wood surfaces at the 750-µg/cm2 level. This report 
should be used in concert with IHTR 2269. 

 
This work was performed at the Indian Head Division, Naval Surface Warfare Center. 
 

% 
r JQsephflJ. Anderson 

(ter, Facilities Modernization Branch 

Approved by: 

Raymond A. Geckle 
Director, Cast Products Technology Division 

Released by: 

^^4^^^^ 
N. Bertucci 
Head, Applied Technology Department 
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BACKGROUND 
 
 
 The downsizing and closing of military establishments have generated the need to eliminate potential 
hazards from facilities previously used to process energetic materials. Testing for contamination levels is an 
established practice; however, there are no established criteria for safe and acceptable levels of contamination of 
facilities. 
 

To establish levels of contamination with appropriate safety factors that could be shown not to exhibit 
reactions to normally executed construction practices, such as equipment installation and facility remodeling, 
small-scale sensitivity testing was performed. Wood, concrete, and metal anvils and plates were prepared for use 
in the sensitivity equipment and then coated with a quantifiable amount of contaminant on the testing surface. 
These plates and anvils were then subjected to impact, friction, and electrostatic discharge (ESD) sensitivity 
testing and observed for reactions to the stimuli. 

 
IHTR 2269, Sensitivity Testing of Contaminated Surfaces to Establish Non-Reactivity Levels of 

Ammonium Perchlorate, Cyclotrimethylenetrinitramine, and Trinitrotoluene on Wood, Concrete, and Metal, 30 
June 2000, reported on previous testing with AP, RDX, and TNT. This report gives results of testing with five 
additional materials—HMX (cyclotetramethylenetetranitramine), TATB (triaminotrinitrobenzene), HBNQ (high-
bulk-density nitroguanidine), NC (nitrocellulose), and tetryl (trinitrophenylmethylnitramine). Also reported is the 
sensitivity of the three original materials on wood surfaces at the 750-µg/cm2 level. 
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APPROACH 
 
 

We used several time-honored sensitivity tests for the hazard classification of energetic materials: 
 

• Naval Ordnance Station (NOS) Impact Test 
• Alleghany Ballistic Lab (ABL) Friction Test 
• ABL Electrostatic Discharge test 

 
These tests cover the gamut of stimuli expected to be experienced during the demolition/decontamination effort. 
 

The procedures for these tests are well defined including the assembly of the test apparatus and preparation 
of the specimen to be tested. The anvils/plates reflected the surfaces expected to be encountered—metal, wood, or 
concrete. To determine the level to which contaminated surfaces must be cleaned, plates/anvils containing 
increasing quantities of the energetic material were tested on the above apparatus until a “reaction” was achieved. 
The level to which a surface must be cleaned was the next lowest level and one in which no reaction was 
achieved. Since friction is the stimulus to be experienced most often, the maximum pressure of 980 psig was 
assigned to depict the “worst case” situation. 

 
To assure consistent and accurate deposition on the plates/anvils, the energetic materials were dissolved in 

an appropriate solvent to a specified concentration. A pipette was used to apply the energetic material to the 
surface. 
 

Directions for sample preparation and testing were communicated to the laboratories via action memoranda 
(Appendix A).  
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DISCUSSION OF RESULTS 
 
 

1. The results as reported by the laboratories (Appendix B) are straightforward and confirm engineering 
analysis of on-site evaluations. However, one anomaly occurred in the HMX series. The 200-µg/cm2 
sample reacted on the steel anvil while the 500-µg/cm2 sample did not. This anomaly dictated a retest 
of the HMX series especially since the RDX series exhibited reactions on steel at 100 µg/cm2 with no 
reaction at 75 µg/cm2. 

 
2. All the contaminants presented “no reaction” at concentrations up to and including 750 µg/cm2 on 

wood and concrete in the friction and impact tests. 
 

3. All concentrations (50, 75, 100 µg/cm2) had at least one reaction to ESD. Examination of the 
anvils/plates indicated only a minimal reaction. 

 
4. Review of Appendix E of IHTR 2269 demonstrates “no reactions” at pressures below 980 psig on 

RDX. This supports the contention that 980 psig represents the “worse case” situation. 
 
5. Post-test inspections of the concrete-filled friction plates and raw test data indicated that the concrete 

did not hold up to the friction wheel testing set at 980-psig pressure. Further evaluation of material 
preparation is necessary. It is reasonable to use the non-reactive levels reported on the steel friction 
plates for clearance. 
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CONCLUSIONS 
 
 

1. Structure surfaces need to be cleaned/decontaminated to 750 µg/cm2 or less. Steel surfaces 
(equipment) must be cleaned to 500 µg/cm2 or less. 

 
2. To preclude initiation by ESD, all hands must be “grounded” in the mode specified in ordnance 

industry safety manuals—conductive shoes/ground straps, cotton clothing, etc.  
 

3. The HMX friction series was repeated with reactions at 100, 200 and 500 µg/cm2 per Memorandum 
Report No. 3 (Appendix B). This validated the original no-reaction levels of 50 and 75 µg/cm2.  
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Appendix A 
 

ACTION MEMORANDA 
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ACTION MEMORANDUM NO. 1 
 
To:  Laura Tinsley 3320J 
From: Anne Caris 2150K 
 
Subj:  Test Sample Preparation, Request for 
 
1. Please prepare the plates and anvils provided with the energetics listed below by applying the 
required quantity of solution (solvent as indicated) to realize the level of contamination listed. 
 
2. Please provide a copy of your calculations of solution concentrations and quantity of solution to be 
applied for each contaminant level. 
 

 
Table 1. Required contamination 

 
Contaminant 

 
Contaminant level 

 
Substrates 

 
Test 

 
HMX- 
Acetonitrile 

 
50 µg/cm2 
75 µg/cm2 
100 µg/cm2 
200 µg/cm2 

500 µg/cm2 

750 µg/cm2 
 
200 µg/cm2 
500 µg/cm2 

750 µg/cm2 
 
50 µg/cm2 
75 µg/cm2 
100 µg/cm2 

 
1 metal plate 
1 metal plate 
1 metal plate 
1 metal plate, 1 wood plate, 1 concrete plate 
1 metal plate, 1 wood plate, 1 concrete plate 
1 wood plate, 1 concrete plate 
 
1 metal anvil, 1 concrete anvil, 1 wood anvil 
1 metal anvil, 1 concrete anvil, 1 wood anvil 
1 metal anvil, 1 concrete anvil, 1 wood anvil 
 
20 metal anvils 
20 metal anvils 
20 metal anvils 

 
friction 
friction 
friction 
friction 
friction 
friction 
 
impact 
impact 
impact 
 
ESD 
ESD 
ESD 

 
HBNQ- 
Water 

 
50 µg/cm2 
75 µg/cm2 
100 µg/cm2 
200 µg/cm2 

500 µg/cm2 

750 µg/cm2 
 
200 µg/cm2 
500 µg/cm2 

750 µg/cm2 
 
50 µg/cm2 
75 µg/cm2 
100 µg/cm2 

 
1 metal plate 
1 metal plate 
1 metal plate 
1 metal plate, 1 wood plate, 1 concrete plate 
1 metal plate, 1 wood plate, 1 concrete plate 
1 wood plate, 1 concrete plate 
 
1 metal anvil, 1 concrete anvil, 1 wood anvil 
1 metal anvil, 1 concrete anvil, 1 wood anvil 
1 metal anvil, 1 concrete anvil, 1 wood anvil 
 
20 metal anvils 
20 metal anvils 
20 metal anvils 

 
friction 
friction 
friction 
friction 
friction 
friction 
 
impact 
impact 
impact 
 
ESD 
ESD 
ESD 



IHTR 2573 Copy of IHTR 2373  
  
 
 

 
B-18 

 
 
NC- 
Tetrahydra 
Furan 

 
50 µg/cm2 
75 µg/cm2 
100 µg/cm2 
200 µg/cm2 

500 µg/cm2 

750 µg/cm2 
 
200 µg/cm2 
500 µg/cm2 

750 µg/cm2 
 
50 µg/cm2 
75 µg/cm2 
100 µg/cm2 

 
1 metal plate 
1 metal plate 
1 metal plate 
1 metal plate, 1 wood plate, 1 concrete plate 
1 metal plate, 1 wood plate, 1 concrete plate 
1 wood plate, 1 concrete plate 
 
1 metal anvil, 1 concrete anvil, 1 wood anvil 
1 metal anvil, 1 concrete anvil, 1 wood anvil 
1 metal anvil, 1 concrete anvil, 1 wood anvil 
 
20 metal anvils 
20 metal anvils 
20 metal anvils 

 
friction 
friction 
friction 
friction 
friction 
friction 
 
impact 
impact 
impact 
 
ESD 
ESD 
ESD 

 
TATB-Dimethyl 
Formamide 

 
50 µg/cm2 
75 µg/cm2 
100 µg/cm2 
200 µg/cm2 

500 µg/cm2 

750 µg/cm2 
 
200 µg/cm2 
500 µg/cm2 

750 µg/cm2 
 
50 µg/cm2 
75 µg/cm2 
100 µg/cm2 

 
1 metal plate 
1 metal plate 
1 metal plate 
1 metal plate, 1 wood plate, 1 concrete plate 
1 metal plate, 1 wood plate, 1 concrete plate 
1 wood plate, 1 concrete plate 
 
1 metal anvil, 1 concrete anvil, 1 wood anvil 
1 metal anvil, 1 concrete anvil, 1 wood anvil 
1 metal anvil, 1 concrete anvil, 1 wood anvil 
 
20 metal anvils 
20 metal anvils 
20 metal anvils 

 
friction 
friction 
friction 
friction 
friction 
friction 
 
impact 
impact 
impact 
 
ESD 
ESD 
ESD 

 
Tetryl- 
Acetonitrile 

 
50 µg/cm2 
75 µg/cm2 
100 µg/cm2 
200 µg/cm2 

500 µg/cm2 

750 µg/cm2 
 
200 µg/cm2 
500 µg/cm2 

750 µg/cm2 
 
50 µg/cm2 
75 µg/cm2 
100 µg/cm2 

 
1 metal plate 
1 metal plate 
1 metal plate 
1 metal plate, 1 wood plate, 1 concrete plate 
1 metal plate, 1 wood plate, 1 concrete plate 
1 wood plate, 1 concrete plate 
 
1 metal anvil, 1 concrete anvil, 1 wood anvil 
1 metal anvil, 1 concrete anvil, 1 wood anvil 
1 metal anvil, 1 concrete anvil, 1 wood anvil 
 
20 metal anvils 
20 metal anvils 
20 metal anvils 

 
friction 
friction 
friction 
friction 
friction 
friction 
 
impact 
impact 
impact 
 
ESD 
ESD 
ESD 

 
TNT- 
Acetonitrile 

 
750 µg/cm2 
 
750 µg/cm2 

 
1 wood plate 
 
1 metal anvil, 1 concrete anvil, 1 wood anvil 

 
friction 
 
impact 

 
RDX- 
Acetonitrile 

 
750 µg/cm2 
 
750 µg/cm2 

 
1 wood plate 
 
1 metal anvil, 1 concrete anvil, 1 wood anvil 

 
friction 
 
impact 

 
AP- 
Water 

 
750 µg/cm2 
 
750 µg/cm2 

 
1 wood plate 
 
1 metal anvil, 1 concrete anvil, 1 wood anvil 

 
friction 
 
impact 
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ACTION MEMORANDUM NO. 2 
 
To:  Sensitivity Lab 
From: Anne Caris 2150K 
 
Subj:  Sensitivity Testing, Request for 
 
1. Please perform tests listed in the tables below. 
 
2. The plates and anvils will be delivered pre-contaminated and labeled to level of contaminations. 
 
3. Total number of friction plates to be tested = 58. Total number of impact anvils to be tested = 54. 
Total number of ESD anvils to be tested = 300. 
 
4. Please provide results per memorandum as soon as possible. 
 
 

Table 1. Summary of required friction sensitivity tests 
 

Test 
 

Contaminant 
 

Level of contamination 
 

Substrate 
 

Number of friction plates 
to be tested 

 
HMX 

 
50 µg/cm2 
75 µg/cm2 
100 µg/cm2 
200 µg/cm2 

500 µg/cm2 

750 µg/cm2 

 
metal 
metal 
metal 
wood, concrete, metal 
wood, concrete, metal 
wood, concrete 

 
1 
1 
1 
3             =        11 
3 
2 

 
TATB 

 
50 µg/cm2 
75 µg/cm2 
100 µg/cm2 
200 µg/cm2 

500 µg/cm2 

750 µg/cm2 

 
metal 
metal 
metal 
wood, concrete, metal 
wood, concrete, metal 
wood, concrete 

 
1 
1 
1 
3             =        11 
3 
2 

 
Friction 

 
HBNQ 

 
50 µg/cm2 
75 µg/cm2 
100 µg/cm2 
200 µg/cm2 

500 µg/cm2 

750 µg/cm2 

 
metal 
metal 
metal 
wood, concrete, metal 
wood, concrete, metal 
wood, concrete 

 
1 
1 
1 
3             =        11 
3 
2 

  
NC 

 
50 µg/cm2 
75 µg/cm2 
100 µg/cm2 
200 µg/cm2 

500 µg/cm2 

750 µg/cm2 

 
metal 
metal 
metal 
wood, concrete, metal 
wood, concrete, metal 
wood, concrete 

 
1 
1 
1 
3             =        11 
3 
2 

  
Tetryl 

 
50 µg/cm2 
75 µg/cm2 
100 µg/cm2 
200 µg/cm2 

500 µg/cm2 

750 µg/cm2 

 
metal 
metal 
metal 
wood, concrete, metal 
wood, concrete, metal 
wood, concrete 

 
1 
1 
1 
3             =        11 
3 
2 

 
TNT 

 
750 µg/cm2 

 
wood 

 
1 

 
RDX 

 
750 µg/cm2 

 
wood 

 
1 

 

 
AP 

 
750 µg/cm2 

 
wood 

 
1 
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Table 2. Summary of required impact sensitivity tests 

 
Test 

 
Contaminant 

 
Level of contamination 

 
Substrate 

 
Number of impact anvils to be 

tested 
 
Impact 

 
HMX 

 
200 µg/cm2 
500 µg/cm2 

750 µg/cm2 

 
wood, concrete, metal 
wood, concrete, metal 
wood, concrete, metal 

 
3 
3             =        9 
3 

  
TATB 

 
200 µg/cm2 
500 µg/cm2 

750 µg/cm2 

 
wood, concrete, metal 
wood, concrete, metal 
wood, concrete, metal 

 
3 
3             =        9 
3 

  
HBNQ 

 
200 µg/cm2 
500 µg/cm2 

750 µg/cm2 

 
wood, concrete, metal 
wood, concrete, metal 
wood, concrete, metal 

 
3 
3             =        9 
3 

  
NC 

 
200 µg/cm2 
500 µg/cm2 

750 µg/cm2 

 
wood, concrete, metal 
wood, concrete, metal 
wood, concrete, metal 

 
3 
3             =        9 
3 

  
Tetryl 

 
200 µg/cm2 
500 µg/cm2 

750 µg/cm2 

 
wood, concrete, metal 
wood, concrete, metal 
wood, concrete, metal 

 
3 
3             =        9 
3 

  
TNT 

 
750 µg/cm2 

 
wood, concrete, metal 

 
3 

  
RDX 

 
750 µg/cm2 

 
wood, concrete, metal 

 
3 

  
AP 

 
750 µg/cm2 

 
wood, concrete, metal 

 
3 

 
 

 
Table 3. Summary of required ESD sensitivity tests 

 
Test 

 
Contaminant 

 
Level of contamination 

 
Substrate 

 
Number of ESD anvils to be tested 

 
HMX 

 
50 µg/cm2 
75 µg/cm2 
100 µg/cm2 

 
metal 
metal 
metal 

 
20 
20 
20 

 
TATB 

 
50 µg/cm2 
75 µg/cm2 
100 µg/cm2 

 
metal 
metal 
metal 

 
20 
20 
20 

 
HBNQ 

 
50 µg/cm2 
75 µg/cm2 
100 µg/cm2 

 
metal 
metal 
metal 

 
20 
20 
20 

 
NC 

 
50 µg/cm2 
75 µg/cm2 
100 µg/cm2 

 
metal 
metal 
metal 

 
20 
20 
20 

 
ESD 

 
Tetryl 

 
50 µg/cm2 
75 µg/cm2 
100 µg/cm2 

 
metal 
metal 
metal 

 
20 
20 
20 

 
4. Address any question regarding this memo to Anne Caris, at ext. 1892 or by email to 
carisae@ih.navy.mil. 
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Appendix B 
 

RESULTS MEMORANDA 
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MEMORANDUM REPORT NO. 1 
 
To:  Anne Caris 2150K 
From:  Laura Tinsley 3320J  
 
Subj:  Calculations to determine amount of standard solution to be applied to each testing surface. 
 
Friction plate surface area = 10 cm x 4 cm = 40 cm2 
Impact anvil surface area = (3.14159) x (3.175/2 cm)2 = 7.54 cm2 
ESD anvil surface area = (3.14159) x (.3175 cm)2 = 0.32 cm2 
 
Contamination levels for friction plates: 50, 75, 100, 200, 750 micrograms per square centimeter 
Contamination levels for impact anvils: 200, 500, 750 micrograms per square centimeter 
Contamination levels for ESD anvils: 50, 75, 100 micrograms per square centimeter 
 
HBNQ standard solution is 0.01 grams/100 milliliter 
 
for ESD anvil = (50 µg/cm2)(0.32 cm2)= 16 µg 
 
    (100 ml/0.01g) = (x/16 µg)   X = (16 µg)(100 ml)/(0.01g) = 0.16 ml or 160 µl 
 
   = (75 µg/cm2)(0.32 cm2) = 24 µg 
 
    (100 ml/0.01g) = (x/24 µg)  X = (24 µg)(100 ml)/(0.01g) = 0.24 ml or 240 µl 
 
   = (10 µg/cm2)(0.32 cm2) = 32 µg 
 
    (100 ml/0.01g) = x/32 µg)  X = (32 µg)(100 ml)/(0.01g) = 0.32 ml or 320 µl 
 
for impact anvils = (50 µg/cm2)(7.54 cm2) = 377 µg 
 
    (100 ml/0.01g) = (x/377 µg)   X = (377 µg)(100 ml)/(0.01g) = 3,770,000 ml or  
 
   = (75 µg/cm2)(0.32 cm2) = 24 µg 
 
    (100 ml/0.01g) = (x/24 µg)   X = (24 µg)(100 ml)/(0.01g) = 0.24 ml or 240 µl 
 
   = (100 µg/cm2)(0.32 cm2) = 32 µg 
 
    (100 ml/0.01g) = (x/32 µg)   X = (32 µg)(100 ml)/(0.01g) = 0.32 ml or 320 µl 
 
TATB standard solution is 0.004 g/100 milliliter 
 
    (50 µg/cm2)(0.32 cm2)= 16 µg 
 
    (100 ml/0.004g) = (x/16 µg)   X = (16 µg)(100 ml)/(0.004g) = 0.4 ml or 400 µl 
 
    (75 µg/cm2)(0.32 cm2) = 24 µg 
    (100 ml/0.004g) = (x/24 µg)  X = (24 µg)(100 ml)/(0.004g) = 0.6 ml or 600 µl 
 
    (100 µg/cm2)(0.32 cm2) = 32 µg 
 
    (100 ml/0.004g) = (x/32 µg)  X = (32 µg)(100 ml)/(0.004g) = 0.8 ml or 800 µl 
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MEMORANDUM REPORT NO. 2 
 
To:  Anne Caris 2150K 
From:  Dan Remmers 9410G 
 
Subj:  Sensitivity Testing for Contaminated Steel, Wood, and Concrete 
 
Ref:  (a) Request by A. Caris, Code 2150K on 16 August 2000. 
 
1. As requested by reference (a), small scale safety testing was performed on concrete, steel, and wood 
contaminated with HMX, TATB, HBNQ, NC, tetryl, TNT, RDX, and AP. The tests and results are explained below, 
and the individual test worksheets were provided. 
 
2. ABL Friction 
 
HMX: The 200 µg/cm2 concentration on the steel anvil had a positive reaction at 980 psig. All other concentrations 

on steel (50, 75, 100, 500 µg/cm2) had no reactions at 980 psig. 
 
  All HMX concentrations on wood anvils (200, 500, 750 µg/cm2) had no reactions. 
 
  All HMX concentrations on concrete anvils (200, 500, 750 µg/cm2) had no reactions. 
 
TATB: All TATB concentrations on steel anvils (50, 75, 100, 200, 500 µg/cm2) had no reactions. 
 
  All TATB concentrations on wood anvils (200, 500, 750 µg/cm2) had no reactions. 
 
  All TATB concentrations on concrete anvils (200, 500, 750 µg/cm2) had no reactions. 
 
HBNQ: All HBNQ concentrations on steel anvils (50, 75, 100, 200, 500 µg/cm2) had no reactions. 
 
  All HBNQ concentrations on wood anvils (200, 500, 750 µg/cm2) had no reactions. 
 
  All HBNQ concentrations on concrete anvils (200, 500, 750 µg/cm2) had no reactions. 
 
NC:  All NC concentrations on steel anvils (75, 100, 200, 500, 750 µg/cm2) had no reactions. 
 
  All NC concentrations on wood anvils (200, 500, 750 µg/cm2) had no reactions. 
 
  All NC concentrations on concrete anvils (200, 500, 750 µg/cm2) had no reactions. 
 
tetryl:  The 100, 200, and 500 µg/cm2 concentrations on steel had a positive reaction at 980 psig. All other 

concentrations on steel (50, 75 µg/cm2) had no reactions at 980 psig. 
 
  All tetryl concentrations on wood anvils (200, 500, 750 µg/cm2) had no reactions. 
 
  All tetryl concentrations on concrete anvils (200, 500, 750 µg/cm2) had no reactions. 
 
TNT:  750 µg/cm2 on the wood anvil had no reactions. 
 
RDX:  750 µg/cm2 on the wood anvil had no reactions. 
 
AP:  750 µg/cm2 on the wood anvil had no reactions. 
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3. NOS Impact 
 
HMX: All HMX concentrations on steel anvils (200, 500, 750 µg/cm2) had no reactions at the 1000 mm drop 

height. 
 
  All HMX concentrations on wood anvils (200, 500, 750 µg/cm2) had no reactions at the 1000 mm drop 

height. 
 
  All HMX concentrations on concrete anvils (200, 500, 750 µg/cm2) had no reactions at the 1000 mm 

drop height. 
 
TATB: All TATB concentrations on steel anvils (200, 500, 750 µg/cm2) had no reactions at the 1000 mm drop 

height. 
 
  All TATB concentrations on wood anvils (200, 500, 750 µg/cm2) had no reactions at the 1000 mm drop 

height. 
 
  All TATB concentrations on concrete anvils (200, 500, 750 µg/cm2) had no reactions at the 1000 mm 

drop height. 
 
HBNQ: All HBNQ concentrations on steel anvils (200, 500, 750 µg/cm2) had no reactions at the 1000 mm drop 

height. 
 
  All HBNQ concentrations on wood anvils (200, 500, 750 µg/cm2) had no reactions at the 1000 mm drop 

height. 
 
  All HBNQ concentrations on concrete anvils (200, 500, 750 µg/cm2) had no reactions at the 1000 mm 

drop height. 
 
NC:  The 750 µg/cm2 concentration on the steel anvil had a positive reaction at the 1000 mm drop height. All 

other concentrations on steel (200, 500 µg/cm2) had no reactions at the 1000 mm drop height. 
 
  All NC concentrations on wood anvils (200, 500, 750 µg/cm2) had no reactions at the 1000 mm drop 

height. 
 
  All NC concentrations on concrete anvils (200, 500, 750 µg/cm2) had no reactions at the 1000 mm drop 

height. 
 
tetryl:  All tetryl concentrations on steel anvils (200, 500, 750 µg/cm2) had no reactions at the 1000 mm drop 

height. 
 
  All tetryl concentrations on wood anvils (200, 500, 750 µg/cm2) had no reactions at the 1000 mm drop 

height. 
 
  All tetryl concentrations on concrete anvils (200, 500, 750 µg/cm2) had no reactions at the 1000 mm 

drop height. 
 
TNT:  750 µg/cm2 on the steel anvil had no reactions. 
 
  750 µg/cm2 on the wood anvil had no reactions. 
 
  750 µg/cm2 on the concrete anvil had no reactions. 
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RDX:  750 µg/cm2 on the steel anvil had no reactions. 
 
  750 µg/cm2 on the wood anvil had no reactions. 
 
  750 µg/cm2 on the concrete anvil had no reactions. 
 
AP:  750 µg/cm2 on the steel anvil had no reactions. 
 
  750 µg/cm2 on the wood anvil had no reactions. 
 
  750 µg/cm2 on the concrete anvil had no reactions. 
 
4. ABL Electrostatic Discharge 
 
All concentrations (50, 75, 100 µg/cm2) of all contaminants had at least one reaction to electrostatic discharge. 
The individual test sheets were provided, along with a list of the pin number and the reaction. The NC 
contaminated pins were retested. 
 
5. The tests were completed on November 2, 2000. Testing was conducted at NSWC Indian Head, in the 
Hazard Characterization Lab, Building 888. If there are any questions, please call the Hazard Characterization 
Group at 301-744-4109 or send a FAX at 301-744-4116. 
 
 
 
 
 
 Daniel Remmers 
 Hazard Characterization Group 
 
 
 

 
 



 Copy of IHTR 2373 IHTR 2573 
  
 
 

 
B-27 

 

5100 
Ser9410G/16/dr 
21 February 2001 

MEMORANDUM 

To:        Anne Cans 2150K 
From:   DanRemmers 9410G 

Subj:     SENSITIVITY TESTING FOR HMX CONTAMINATED STEEL 

Ref:       (a) Request by A. Cans, Code 2150K on 6 Febniary 2001. 

1. As requested by reference (a), ABL friction testing was performed on steel 
contaminated with HMX. The concentrations provided were 200 and 500 |ig/cm2. 

2. Both the 200 and 500 )ig/cm2 concentrations on the steel anvil had positive 
reactions at 980 psig. The individual worksheets are attached. 

3. The tests were completed on February 13, 2001. Testing was conducted at 
NSWC Indian Head, in the Hazard Characterization Lab, Building 888. If there 
are any questions, please call the Hazard Characterization Group at 301-744-4109 
or send a FAX at 301-744-4116. 

Daniel Remmers 
Hazard Characterization Group 
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ABL FRICTION TEST 

sample name: HMX contaminated steel 

sample ID: 200iJg/cni2 

sample prep: residue 

requester: Anne Caris, 2150K 

operator: T. Tolson 

date: 2/13/01 

temperature: 29 °c 
relative humidity: 30 % 

psig 1 2 3 4 5 6 7 B 9 10 11 12 13 14 15 16 17 18 19 20 comments 

980 

750^ 

560 

420 

315 

235 

180 

135 

100 

55 

40 

30 

1 1 — yellow sparks 

.._ -—        

, 

— 

-- 
■-■ —■ 

1 
1 

  

  

—-' --- 
■-- 

...._ -- - - -   

1 = positive reaction (fire) 
0 = negative reaction (no-fire) 

20 TIL Friction:     O      psig 

The threshold initiation level (TIL) is the level at which 20 negatives 

are observed with at least one positive at the next higher level. 

Tested on ABL friction tester; at 8 ft/sec, with steel wheels 

and steel anvils, in building 868 room 104 
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ABL FRICTION TEST 

sample name: HMX contaminated steel 

sample ID: 500|jg/cjn2 

sample prep: residue 

requester: Anne Caris, 2150K 

operator T. Chesley 

date:   2/13/01 

temperature: 29  "C 

relative humidity: 30   % 

psig      1    2    3    4    5^  6    7   8    9   10 11   12  13  14 15 16  17 18  19 20 comments 

980 1 

: 

1 orange sparli 
750 

560 

420 

h-- 
— 

315 

235 
180 

.... 

  

135 

100 

75 

55   ' 
40 

30 

■— 

_. 

--■ -- 

1 = positive reaction (fire) 
0 = negative reaction (no-fire) 

The threshold initiation level (TIL) Is the level at which 20 negatives 

are observed with at least one positive at the next higher level. 

20 TIL Friction:     0     psig 
Tested on ABL friction tester; at B ft/sec, wtth steel wheels 

and steel anvils, in building 888 room 104 
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5100 
Ser 9410G/21/dr 
12 March 2001 

MEMORANDUM 

To:        AnneCaris 2150K 
From:   Dan Remmers 9410G 

Subj:     SENSITIVITY TESTING FOR HMX CONTAMINATED STEEL 

Ref:       (a) Requests by A. Caris, Code 2150K on 23 February 2001. 

1. As requested by reference (a), ABL friction testing was performed on steel 
contaminated with HMX. The concentrations provided were 100 and 150 jig/cm^. 

2.  Both the 100 and 150 ]ig/cm^ concentrations on the steel anvil had positive 
reactions at 980 psig. The individual worksheets are attached. 

3.  The tests were completed on February 28, 2001. Testing was conducted at 
NSWC Indian Head, in the Hazard Characterization Lab, Building 888. If there 
are any questions, please call the Hazard Characterization Group at 301-744-4109 
or send a FAX at 301-744-4116. 

7 

Daniel Remmers 
Hazard Characterization Group 
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ABL FRICTION TEST 

sample name: HMX contaminated steel 

sample ID: 100 |J,g/cm2 

sample prep: residue 

requester: Anne Caris, 2150K 

operator: T. Tolson 

date:   2/28/01 

temperature: 28   °C 

relative humidity: 31   % 

psig 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 comments 

980 0 1 spark 
750 

560 

420 

315 

235 

180 

135 

100 

75 

55 

40 

30 

1 = positive reaction (fire) 
0 = negative reaction (no-fire) 

The threshold initiation level (TIL) is the level at which 20 negatives 

are observed with at least one positive at the next higher level. 

20 TIL Friction:      0      psig 
Tested on ABL friction tester; at 8 ft/sec, with steel wheels 
and steel anvils, in building 888 room 104 
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ABL FRICTION TEST 

sample name: HMX contaminated Steel 

sample ID: 150 |J.g/cm2 

sample prep: residue 

requester: Anne Caris, 2150K 

operator: T. Tolson 

date:   2/28/01 

temperature: 28   'C 

relative humidity: 31   % 

psig 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 comments 

980 1 sparks 
750 

560 

420 

315 

235 

180 

135 

100 

75 

55 

40 

30 

1 = positive reaction (fire) 
0 = negative reaction (no-fire) 

The threshold initiation level (TIL) is the level at which 20 negatives 

are observed with at least one positive at the next higher level. 

20 TIL Friction:     0      psig 
Tested on ABL friction tester; at 8 ft/sec, with steel wheels 

and steel anvils, in building 888 room 104 
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DISTRIBUTION 
 
 
raschke@dac-emh2.army.mil 
 
DEPT OF DEFENSE EXPL SAFETY BOARD 
ATTN CHAIRMAN 
ROOM 856_C HOFFMAN BLDG 1 
2461 EISENHOWER AVE 
ALEXANDRIA VA 22331 1 
 
DEFENSE AMMUNITION CTR 
ATTN SMAAC-TDM (JOHN RASCHKE) 
1 C-TREE ROAD BLDG 35 
MCALESTER OK 74501 1 
 
ADMINISTRATOR 
DEFENSE TECH INFORMATION CTR 
ATTN JACK RIKE OCA 
8725 JOHN J KINGMAN RD STE 0944 
FT BELVOIR VA 22060-6218 1 CD 
 
JHU/CPIA 
ATTN SECURITY OFFICER 
10630 LITTLE PATUXENT PKWY STE 202 
COLUMBIA MD 21044-3200 1 CD 
 
 

Internal: 
 
OE 2 
04 1 
071 3 
073 1 
20 1 
210 1 
2120K 4 
2150 4 
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Appendix C 
 

TEST PLAN 
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t>«iinvK Nimbfl 370 Q^LN 

TEST PLAN 
TO 

ASSESS THE SENSITIVITY 
OF CONTAMINATED SURE-ACES 

TO ESTABLISH 
NON-REACTIVITY LEVELS 

OF 
AMMOMl M lMCRArE,TETkVL, NCNTTRONOL, 

HBNQ, HMX, NO, TATB, TNT, RDX, AND AP 
ON 

WOOD, CONCRETE, METAL AND TRANSITE 

hinvBl Surfucc Warfprc Ccmci 
Indian KCKI llivi^km 

r\jm/SE/K 
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TEST FLAW TO ASSFSS THE SENSni VIIV LEVELS OF rOWTAHINATHU iUkfACES TO ESTAHT-tSH 
>JON^HtACriVITY T-FVEIS DucurnM" ff JT0;O7/|Og 

Priiparad By 

C^iul WnUiiiuii /Te^r (.'unrdiniilur. 

Approved By 

AiiTis Cflrh, pruji^cr Mmuin'r 
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nST PLAN TO ASSnSS Tllf- Sl-NSmVITV \MV\IL5 OF fUNlAMINA1 JLE) SUIU'ACES TO I-!i1 Al^l-ISH 
NOS-KI^CTIVirV LLVLLS DotuiiVEill" 3T0/0:'I» 

I.     IMUIHHl< IIO\ - ^ -,-.«_..«-..«^.. 1 

1,    oiuKi-rivKs ^ 1 

i,     TKhT Mnil<JIHHX1<;V I 

4.      IKSI Al'I'A K Al 1 IS A >^ II 11A HI >\V A M' 2 

i     TKST Ain K MS  ^ -,-.^ i 

6.     fHK-TKSi ilSSI'Kl riONS AN II |-HFPAHATI0\.   — 7 

i      rgST I'lllKTIHIUK KOm lIMAMINAIICINCIh FI-ATRSA\n A\V»-S 7 

n.    TKsr i'i»>rK-i>i'BK niK i-MiMcT muTKiN A^^^ KSHTKISIS - ' 

2^   TtSI I'HDI I 1>|I|IK I im OIlAM II A IIVK ANALYSIS M 

IIL   Tf-T \-UIH KlHIla mU LMKIKM11 ^ <I^' C"t 1^1'AMI^A tH|^ I.I- V1; I--H. 9 

it.   lUM [I H»irKlTLKI\ 11 

I?. I'cisT-nsi lf^ol^lfl■M^MS 11 

\X IIAIA ASSt:SSME^l 11 

H.   TKST HM'I mil s<: 11 
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DwimtfJiE Nuflibf r JTO^Z/lW 

I.      f n I roil uit JuU 

TTic jjurpuwufHicscleHs is lo assess ihcicniiliviiy of conlamimccd ■iuriaccslocJtUblishnoii'njatliwily 
kvcl'^ofAMMMONIUMPICRATE, TETriYL.NO.NlTKONOL. HaNanrrtX. NC.TATH.TNT, 
kE}X. and AP nii wood, OHlbrelC, llieUlBltJ iTUlsiW. 

Ir   Objrtlivcs 

TiKDbJKlivcs of this ics[in| cFToil arc W: 

■    DclcnniTicllicTriiriimurn ckplinivcciviCGiiljalion lo?! iJial W\\\ cause A ruclion 4JJI SII impaci, frictinn 
or JI5D machine using vannui ckplosivci al kani^ui ti^nlaniinaEiUit lcv?lb. 

i.   Tnl Mclhidulu^ 

1 meul rrkiiDh pLiies uiJI bf sciiiioili? annlyciul latAiainiy m he c]n[aminiii:d^«iih icdd^i:, I1MX 

unlKiiiiuKa. 

3 mtUl fticiian pLaEci »ill be »ni w ilie uulyiical laboniDry 101>« cDn[diiiiiiAiciJ ujili HMX 'i 
SOp^m^ lOOHj^on'and JOO^P^^'"' Icvch. Thcw plfllct Will Lltvn bc lesled Tor unjfoniiily o( 
cailaoiimiDii IndifCcrrnt an^a^of [he pivc. A ma'^ cinnhi^[in^irrn>c '/?" Wjuari:s u'ill be placed H>j| 
ihepllUIUld samples Tmni each IcI square wilL bclJikcn uwn/. a i»ab salumlcd wkLhu liUlVelbL 
cainbleDrrcillOvinglhc WMX. prc^nmahly accEon^Luk (ACN). A minimuin ijrLhr« :^>«'llb^ Will tie 
UKdiC«i,li LebL li>:jtiuii 10 ensure cnmplclccAln^linn 

llii: ciiplosivc ii> be micd will be disiolvenj in sLandjird sniuiion. 'lliccnnCBmlriiiiinn Area af [hi: pLarc, 
oTainil (icL mm h^ ill l^e nbarii:iJ uhtl tln: surlucv area calculated. I'hcqiiantiiy nf solulioJi nccesury 
Lodcjx)':!! \hc dcircd i.-i^nianiind[iun tcvffl wilLUieji bccilculBlnl uid Lhis djncunC pliccd uniferimiy 
OVW idf MJifaM of rhc Ic^l i[[:m. 

Frklkni plales. impaci anvils and HS|} Anvils iviih various ctptotlveitnd ai ^ antiu^ mnccntraliuh:^ 
■Tlimieilbf CflHulilialcd. Once iJrv. ihc tcM i[i:m^«ill undcr^ Impael, Tn^limi and I^SDleslmj^ to 
delaBlnealwhilccjiceiilnlioii there mnybc a read ion. 

Can[ml pla[ca juid anvili will be cunLuniiibatHi at vacious levels Jiid eanicd around iviiJi ihe ir^[ ncm^ 
tmi nni [c^ed. The» conlTols w\W Uieji bv rduriK-d lo llie tJialylieal laboratory lohavc qLuinlLlntivc 
analy^i^ pcrrormed ca chcch Ihe tuiilaiiiiiiUiuii JeveJ. ThismUiKV jfdegraduionollJn: sample 
wncoilraliiHi M afrcC[cd by handling 
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TEST PLAN TO ASSP^SSTHRSFhSinVITV LEVELS OK COM AM LNAT&D SURFACES TO ESTABI-IJ^H 
NON-REACTIVITY LEVm.S Documtni * 370/0^105 

4.   Tul AppdrAlus and HAnlwarc 

4J    Fcicnuib I'lJiltswill be nmilcof WTKHI, mcutl. iran&iic unJ nii^E^I filled willi concKEC. Figure J.L 

7" 

1 
1.5 

© 

TOP VIEW OF PLATE 

Conloinjiuilian Area' 

KlBurE4.I.T]plci] FrIfLlUii VWt 

4.1   ImppicE Anvils will be made ofwiiiKl,"!^!^!, ir^iiiLcaikiliiielalfiJJal with concrew. Figure 4.2 
^how&nlypiciillmpai:) JinvJI. The whole lap uflhc nnvil wilH* The flrcfl of canramliiwkm. 

T 
I w I j/s- 

TOP VIEW OF ANVIL 
SIDE VJEW OF ANVIL 

Flgure'Fl. T>plfJil impiifE Anvil 
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TEST PI-AN TO ASS bS!] I III; SLrJSmVITV LEV ELS OF CONTAUIJJATED SURFACES TO LSrAliLiiil 
NO»J-HEACTIVIT¥ LEVELS DiKiimcnl « ilVVUlO't 

4.^    RSD Anvils and Haider will be made of mPllL FiBUTi:4.1 ^hDw^alypicnl ESD ^nMUnd 

Q.JJ' 

T 

Fl^un43. Dnwirir ol BSD Anvil 

4 ■!    KOS lmpiii:[ Tc^li^f »i(Jl a 5 kll&^in drop vci^l. Ij'pc 1^ ^iccl ■ilnfcci. and supplied iTn|iatl 
iLnLiKa!; [tulliFLird m (able S I 

4.5 ABL Kiitrion Tp^i^iwiih 'Jnx\ rndiDn wheel kiid Supplied rncilon plates as ouilincd in lable 
S.l, Plalc vclociiy i^ S icci pci waJnd. 

4.6 AJJL Model 150 EleflroslAti^ l^i^char^c icier, iip>erllln|( Bl S S kiluvolU, wiEhuipplledaivilj 
BSDUllined jncuble 5.1. 

^ TeMArtirles 

JUbtn 5.1 mniains ihc HncBiniiianis And UiE kveJs io wJiidi Uie iiGJii is ID beconuniinLii(-J, ihc ^bsmic 
and leil required 

iBhIefh.i- krquircil ?□ nld m iudliun 
* 

ConlamirianE ri'nliMiijuriL I.L'VL"! Sublimes TcM 

AMMONUJM 50 jij^tni' 1 i\\v.'!\\ pIcldL 1orletting) friclipn 

PICKATF. 75 nj^tm' 1 rMi;l^il plalvO lor letting) fticiicm 

1 (ID |i^cfii- 1 mct^l pldLi^ll firrl^Cill^) friclion 
2<H* iig.'cm' 

lrnns:lc pLalc (1 TOE Lrslin^ ' 1 Fi^r ^lulErul) 
friclion 

SOU ns'cin' 1 mc'^\ pljilc, L ivood pl^lc, I i:iink.rcLi^ plaLij, 
1 (ran^ilc plalcll fitr IciEiJi^) 

rncilon 

7iO pu/cin' 1 wood plalc 1 coiicrclcplfllc. I UHn'^ili: place 

{J foTlesllngt 

frihlit^FL 

1 
50 HH'cm' 1 nielJil anvil (1 for (coring) Lmpaci 

75 jiK'cnT 1 melal anvil (| loi telling) impaci 

100 M^tm- 1 melzil un^il (1 lortebLiilg) LnipacC 
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TFST PLAN TO ASSESa I hit SLr^StTIVITV LKVFI^SOFCONTAMINAl tDiUHKAClii lO liStAliUSil 
KOK-REACTIVITY LEVELS DiKumcrl H iimiHO^ 

200 ;ie'Cni' 

SOO fluent' 

750 iig/cm' 

50 \islcin' 
75 llg/cm' 
100 iig/zni' 

1 mcial ^LJI, 1 woodimvfl. 1 conciEiE lanvil, 1 
(jBn&hi: anvil (1 Ibr irking) 
2 mcLdI finvil, 2 umd anvil, 2 ^oni:ri^lc Qiivil, 2 
irajisilsanvim forlcMing * 1 forconirol) 

1 wood dnvil, 1 CH^mricic anvil, 1 inuiiiic ;iiml 
(] lor Li^^ing) 

2J jiK^ia] ^ivils120 Toi li^sllng-'- 1 forcoTiim]) 
20 mcLaJ aiiviU (20 Toi lesling) 
20 m4:LaJ anviK (20 Toi le^liclg) 

impaci 

iiii|>aci 

llllpllCI 

F.&D 

9Mi 
 1 
TrrrRYL 200 tiglcm' 

SOO py'cm' 

750 iiy'tm- 

200 iiy'^.m' 

SOO |ig/cin' 
750 iig/cin' 

1 Lransilc|ilfllc, I goncrcic plaicll roncying) 
2liansilH:plfllc,2i^rKrcicpluLc|l roneying* 3 

for con(rol) 
1 Lransilcplfllc, ( cnivcrcic plate (1 foncaingf 

2 [tansiW anvil, 2 conerdc anvil (| ruri&iin^ -i- 1 

fOI COilllOl) 
1 UBit^iieaiiviN 1 conerdf anvil (1 forlcslin^) 
1 iiBn^iii^iLnyiL 1 concrelf anv i 1 (1 forlcslinK) 

Inclion 
fnclion 

rnclion 

impii^E 

impaci 
rmpacl 

NO 50 ng.'^ m" 
75 piglcm' 
100 ng'cTn" 
200 iifi'Ciii' 

500 iis/Ciii' 

7S0 |i|j/cni' 

Sa (ig/cm^ 

75 np/cm' 

100 }it/c\"' 
200 pi^cni' 

500 (ifr'^ni' 

JSO Hft^^i"" 

SO ii^cm^ 
75 Vi/cm' 

100 |i£^cm^ 

1 mcLiI pUli^ll furle^iijig) 
1 m^LiI pliiLi^ll rurlUliil^) 
i mclaL pliiLf |l rc^rU^bliii^) 
1 mclak plalc, i ivood p\R-x. 1 cuittrtLc plure, 1 

iraniiic pla(c(l fnriciiinp,) 
2 mclal plalc, 2 nood pluic, 2 cincvic piatt. 2 
icaiiiile plfl(c(l for icsllne-i- 1 fnrconinill 

1 wooiL |>lali^, 1 concrclc plaLc, 1 Iran'^tlc plaic 
1 i fur lUEJi^g) 

1 mciiil uniilll farle&liiiel 
1 mclal anvil 41 furU^liii^) 
1 mclal anvil {1 fnricbiiny) 
2 mclal anvil, 2 "-ond anvil, 2i:Dnc;rcli:urivil, 2 

[fansilcjinvil (1 (^t ic^iing-^ i fiir COHITDI) 

1 meiul anvil, 1 tnooij anvil, | conercic anvil, I 

Iiliasile^ivil(l loiLCSliiTfe) 
1 woodanviL, L coiicrele anvil, 1 iransiLc anvil 
(1 funebiing) 

2\ mclal anvik (20 furlcbliiij; * 1 roTtunllol) 
20mclalanvi|i,(20furn:biinj;) 

:0mclalanvils(20forlcilin};) 

Iriflion 

friction 
Iricllon 
Inciioii 

Inciiun 

fri4:rjcin 

impaci 
impaci 
impaci 
impaci 

impaci 

impaci 

ESD 
ESD 
ESD 
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teSTPLAN TO ASSESS THF SEhSmVTTV LEVELS OF CONTAMINATED SUBFACES TO ESTABLISH 
NOH-RCACTIVITV LEVF-LS □DniinEiilJf 370/117/109 

ConlitminUiiL CoiiUmirianl Level 
1     ^^^^^^^^^^^^^^^^^ 

Tcsi 

NITRON A L isll iig/cm" 1 nieul place f] foilcsling) riicliuii 

7S iiifcm' 1 meml pldce (1 foriEslLn^) friclion 

100 pift/cm' 1 mclal plalc (1 Tur It^lirlg) friclion 

200 Mg/'cm' 1 TTICIBI plaic, 1 wLHp] pLjie, 1 cojicicic pifilc, 1 
Llf^nsilc plfllc<L l"Drlci,riii^) 

fiiclinn 

500 vg/cm' 2 mclal plalf, 1 wixxj plaEc, ? coju-reie pl^le, 2 

iransilc pl^eO Ibricknii^ i 1 forcunlrol) 

frii:riH>ii 

750 M&'i:!'!^ 1 S^'OOd pllttc, 1 c™i:ii:Ff plalc, 1 UUnhiie plul^ 

(1 fortcslm^) 

frIciiiMt 

50 ji[/cm' ] jiieial iinvll (1 forlci^inB) mpKA 
?5 iig'cm' ] nieidl finviJ (1 forlcslin^) ImpW 
100 p^ciwr 1 nieidl ^ivil (1 forleslLn^) impul 

200 jisfcm- 1 nii^Edl aijvil, 2 -i»j anvils 2 ironcrclc anvil, 2 
Er^biLi! unviLIL furluijjl^ t | lor i^Jlllrol> 

impacL 

500 ji&'cm^ 1 mcral ^viL 1 WL>iid dnvil, 1 COilClCLC fiOVll, 1 
Ir^n'^Llf anviLlL fur Ic^rui^) 

impaci 

7iO jj^'tin' 1 wooO dnvil, ] concii^lf anvil, ] UuihilC ^i>jl 

(1 lofCcsiing) 

MiipacE 

SO ii^im' 20 mclal iinvKs (?0 f™ icflitiEf BSD 

1 75 |i^cjn 21 iiiecal £nvil&120 ftirlcslina* l Hirconmil) ESD 

1UO iig'cm- 20 meial ^ivil^ (20 lor lusting) ESD 

IIENO 200 ng/cm- 2 Eranbiu^ pl^ie. 2 cuEicrvlc |>lalu{l forlc&lin^- ] Iriclii^n 

fnr coulrul) 

500 llg'cm' 1 Iran^^ilc pliilir, 1 c^ncrvie plitLt 11 fOE ICSlln£> Iridion 

7S0 iig'tm' 1 (ransilc plalc. I cincrtii! p\a\.i (1 Tor leMing) Inclion 

?00 ii^cm" L nansils anvil, | concrcic anvil (| foricsEmiy impU^I 

500 ii^cm- 2 uaiisiieanvili2 concrdi: anvil (| forlcsliiin* 1 
lor QUilrOl) 

impaci 

750 ng/cnT 1 uan'LiLcaiivih. 1 tuEicrele anV11 (L forlc&lin^) Impad 
 ' 
]\MX 200 HK'cm' 1 iraniiLLi! pluEE. 1 ui]ti:[tEe plaEe ll lor Ecsling) 

1 

Irklinn 

500 vi/cm' 2 ltan^\ic plaif. ? uiiiLTi^EE pIdEE (1 lor cesiing-i- | 

for wnlinll 

IrkcLJon 

750 II^OD' 1 injisLEU pEalc, 1 concrete plarc(J loTiE^iin^;) IricEion 

?00 (ift^cm' 1 (nnsLleanviL 1 ix^mrcli: anvil {1 furicbiLnul impati 

SUO Hfr'crTi^ 1 liaiisiEe anviL 1 coiKrclc anvil 11 forlcsling) impaci 

750 ji^cm' 2 imniitt, artvLL2 concrete anviKI forlcslLng-i- 1 
loT CDnLrol} 

impaci 

. 

5 
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TliST PLAU TO ASSF5S THE SENSITIVITY LEVULS <»■" CONTAMINATEO SURFACES TO ESTABUSH 
NON'RCACTfVm' LRVEl-S DoftKwm il J70fl2/I09 

ConlunuUnl Cuncamminl Level SubsDBlcs                                                              Tefl 

NC 

700 ^e'cnt^ 

500 ji^uii- 
TSO pt'^iii' 

1 uanvif plAit. 1 coacfa.'i place <l fortcain^t 
1 uan'.iif pkif. 1 coiicnse phdcell foiLcsling) 
2 lisn^if pkif. 7 cmtcmc pidrcfl forifsiin^H- I 

2 imn^lc anvi L. 7 uiDcrcic aavil (1 Ibrlolin^' 1 

foTHXinlmll 
1 inn&Jlc anvil, 1 nxtncrdc anvil (1 ioficnia^ 
1 innsiicanviL t concrdc anvil (| THH-icsung-l 

frKTion 

frklinn 
IrKCion 

impaci 

impact 
impact 

TATB 700 >i^cin' 

500 ti^cm' 
750 pij/cm- 

200 )iK'cm~ 
500 iig'cm' 

750|ia'cni' 

7 inn&iKpLHc, J concrete pUlcIl forreging i 1 
fUrCOIUDl] 

1 uaiisue ptaie. 1 concrece plaie^l for teeing) 
1 uui^Lie ptdre, 1 coiKicce plaie<l forCeqinK) 

1 innore ODVLL 1 cuncrEie SDvi 1 (1 rwlcsling) 
2 inuitileanvil.7(anancanvil(1 forieain^--- 1 

rofecolrcil} 
1 mnsJK anvil, I eoncicte anvil (1 (ot u^am^ 

fricriun 

frtcCian 
frtcrion 

impaci 
Imptcl 

impact 

TNT 200 tig/cm' 
500,i(/Cin' 

750|i(/an^ 

700 (ig/cni' 
500 (igJem- 

75U ng/ci' 

2 inn&iLe plaie f I for icsling * | THX CIHIUDI) 

1 innsiLS place41 forle^inel 
1 imi&kLe place 11 forle&lin^i 

7 uui^ireanvLlll for (Cains'^ \ fofeonlial) 
1 uui^irr anvil (1 liH-ietiiii|t 

1 Uui^tTe anvil (1 for lediiigt 

rriciiun 
frKTiUn 
rncriim 

impact 
impaci 
Impaci 

RDK 700 ■■£'4^1' 
500 v^aii' 

750 iifi'c^' 

700 ii^rm' 
5U0 ii^cm- 

?50 HS'^in' 

1 Ijamtn: plalc f 1 fur Ic^gl 
7 nnsice place 1l fnrlefling- 1 fwconlial) 

1 mn^ice place il fnriesiing) 

1 uantiK anvil (1 forrcslme) 
7 uuiticr anvil {1 Tocleiljng '-1 foreontrol) 

1 uui^irr anvil (1 fLumiiiigl 

riiciion 
riitiiuii 
fiictiUn 

impaci 
impaci 
impaci 

AP 700 viTcm' 

500 ii^cni' 
750 ii^cm' 

700 v^'m' 
500 |i^cm~ 
750 |i^cjn~ 

1 innsiCe plalc < 1 fnr leslmg) 
1 nnsice plaic<l foriesiing) 
7 mnsiK plaic<l foriesim^-^ 1 fvconiml) 

1 UHiiiK anvil (1 forle&lLne) 
1 Inn^ilr anvil (1 liuieUull[| 
7 irui^ice anvil (1 foEiefiUng* 1 roTConirol) 

riicliun 
riictiUn 
liictiun 

impKl 
impia 
impid 



IHTR 2573   
  
 
 

 
C-12 

 

TEST PLAN TO ASSESS THE liENSIl IVITY LI:VtLS OF COKTA MINATF.D SURFACES TO ESTABLISH 
NON-REACnV|TV LEVEl.!i Divunifiilfl iTO.'0?;]C» 

6.   Pre-Tfsi [jisp^crkinii and Prapflraiinn. 

6 I   Pre-Tesr Phdogritphs-digiul tmai^^Liriill ilti^ L^unldniindied pLdcesand anyi\t willbclakcn far 

Jui:uirLenialJon purpo»&r 

62   Visually inspect all Icsl ilcrn^ after coniflimnfliinn anil before n^siiiig. 

7r   1'ecl ProcfdurE Tar CanlnminuliUD ufl^lalts and ARVlls 

J.I    The [^I'HI infiumuiiinaLiii^ i\K piflitfsanfl Jiiiv11s Is(oconiaminaicfliihcii^iiiirnL leivl n^juirfiiiciil 
in flunilorm faihion   Tu Jichlevc iJili fetal, fl ioivenl concaining ihc cvplcmvc ii bpreaJ over ihe 
SUr^fClU Kc g^nlaminaltd   \^'hcn lltf loJ^Eitl EvJpDialCS, ltl« SUllai^: iSfH^nl^mtnalcil uilh rhi! 
GhplosivcAl Ihc apprnpnalf Icvi^J   A nii^rUpLpClie is uSVd lo dispense Ihc OIBCL amnunlof 
Ghplosivc H^ludnn nccnJcd inconiuinLiiiiLi; [h^ kiufflce. Tlie paiesind anvils arc allowciJ in £tr- 

d(>' InllKcliGniii:^! hnod 

72   Tlic Iv-a criKria li^rselixliriga Mlvcniare hoi* wcllihEi^vpliniredi^saLve^jii il&Jid IH>VF' 

4)Ulek1y 11 ev&ponales. Cr>'slflls olriplnnivc "ill lend lofDnn uroundji M«1 Li>slal. Ii is 
■DllCipalEd Utal ^^uitLVitiEaied&oluiionslhaLH:L'apomcquti:Lly wilt rcbull m mure uvdojy^d^a 
juid ihricfiue A nuuT even diWibuLion of CKpli>5ivc on ihc surface 

7.1 PJ^lcs andanvilh an: nrjccied if [HE evpJusue ^alulion funs ouUidc of llic ixmisminatinn Arcfi   IT 
I his nccum, ihf plarc or JUIVJI ib L'1(:^icd jnd recunlaminatHl. 

S.   T4:jtr Prucrduif Jot Inipacr Krii:lLC»naiiid I^^H I'oU 

£.1   liiipaci TeEl PiYhzeduhJ 

SOP P109SI isihe proetdureused (otcsl malcrialinjn Ihc NO^ Impacf icihfcr  PruL-cdun:^ 
^pccifiL'iu ihibie^r plditiLre^^ folLau's: 

t.l.\     Kcp^Accihe biunJaiii&rL:cJ ^ivil wjihUic supplied conlaminaicd anvil ID bclcPciJ. 

El.2     Plicctheslandatilslccl strikerDniheanvjlanddiapihewe]£hi from 1000 mlllimcicrs. 

S.1.3     RDCord anyof ihi^ folhvAingJis a positive rcaclJcm: spaik^ flune, ^muke, JIOJU^ bej^id 

umbienE impact noise, burn maiiis, charring. I^ccnrd the lypcofrcaeriantahen flpofilive 
OU;IIJS. 

S.|,4     IfjiiicgaiivcreBcEian occurs repeat Hepsfi.L.2A4id 8.1,3 LMIIII lOnc^iivercseiion&arc 

cecordnl, 

8.1.5    Aflerlhc Ksl, xnnjvcbutnionolclcanilic-iiu'il 

8.2 FrLCEion Tesi PrDcedufc 

SOP P30?79 is the procedure used 10 tcsl matcriali on die ABL Fnciion leslEr. Pioccdurei 
bjiuiirciLtiJiis ECii plan are u loJIiyi's: 
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■raSTPLAN TO ASSESS THE SCWSITIVITY LEVFI_S OF rO>JTAMINATtD SURFACES lO bS LAULiiH 
NON-BEACTJViTV LtVtLS Ducumcrlfl J7aO?.'HW 

8J-I     RepLuet dte sundard sleelfriclton plalc "-ilh ihciupplicd cjinammjiifll pljicc to be leered. 

8.2.2     Lo\iTr[lif bitfl wheel unlofiii unlcsied dnd CDncamirmlH^larcji^f ihc plaic^nd pump the 
prci^'^ui? la 9£0 p'kig 

S.l.i      Uroplhc pcndutum fium the S feel per ^ecoilcL pO&LLion. 

8.2.'!     R1^:o^] ^nyollhc fnllnwJn^ s'^a piuiiive re^iLiui kp^k^. fame, sniohe, nai» beyond 
dinbienl fuel ion noise, bum niarki^. i:hamn|>. Re^orJ itii^ LL pi^ uf rE^LlLUn ^^litn S piUi[K'e 
accucs 

J{.? 5     ha nc^Livc n^aclion oocun, Kpfil slepE 8.2.2 through 8,2-4 iinli[?Q ncsJUi^^ "^ai^l'^o"^ 
are iccurdol 

8,2r6    AncTihcic&l. icmDvcbgldanoE clean duplaie. 

8.5 BSD Test Procedure 

SOP P3W9i is Ihc prwcdui? used lo icii maicrial^ mi ihe ABL Elec[iofulit Diitliafgtf lesler. 
Proudures Ipl^:ifJl: Ic Ihis icsl plan vc v foHou^ 

&.2.i     Inbicudufilie siundajd scinplc holiJ^r, uscihe supplied sample holder iJiai liu rcmuvabti^ 
anvi]&. 

RJ.7     Plai^E an uniebied LiunLurniitiKed LSDfiiivil incoitLC sumplc holdernnd |iIjicclhcsample in 
Uic icsier- 

8.J.3     Charge ihc 0.5 micrDfiiriid Lapacilur{S 33 JOUIH) juid disehu^e Hie spju^ inio the sample. 

B 3 ■!      Record any of Ihc following astpoi^ilivereflciiim iparki or flaine be^uiid umbieiiE spjik 
di^harge, ^make, noisf beyond ambieni sp^ dii^hargc, bum maik^ chanin^. Rccurd 
■lie lype uf rc^ciiun when a pi>siiive occurs. 

t.i.S     if a posiiLve Ufcun proceed lu DIE ne>Li hi^ierscji&iEivily level. 

S.3.6     Repeal &LcpsK.I2lhrniighS 3-4 unljlvll 20 anviU are le^ied- 

9.   TUT PruiTdLirr forQuaEilkrailve Anal^sii 

9.[      Sevetal dillerenl coniiollesl Hems will bcc<uiliiininfllcdflnd wulLcd iKryuyh nil iht 
pnjL'cdunil ncfii h^irhaui beiiit subjecicdli>jiny tc^linf..   Ihcwconlrol le^l ilemb will be 
TEiumed LL7 iliejiiinl>'iLi:j] l^boraloiy EO bclcsicd fc^rposllcsl CDnt^minaLion levels. 

U,2      Qnu: relumed ii^ihe lubiJie eApb^ivE^arv removed from Ihe plales using ihe appropnaLe 
sakvcm  The plaice are^unicuied tri ihe ^pn>]inslc ^aLvenl. Tlic resulting solution is 
filtered ihmugh aU.il^-jiiiLEiui filler  £ulvir[iLi:Linujiiinured \viih chplosive Lsilien plued 
in ■ 2-miIlililcr crinip-lop vial   Hi|^ PerfDnTiJiiiu: Liquid L:lin>niaiu^raphy i^ u&CLiia 
quantii^' LhcetpliHive in solution. The HPI-Cel»uini i^ 60,40, iiecLuiiiirblf water, ihc 
flow rale \i Iml/min, and nC-l 8 column is used. The yjilem unlizc^ii diode anuy 
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TtST PLAN TO ASSESS TI(E SENSITIVITY LEVELS OF CfflJTAMINATED SURFACES TO ESTAOLISII 
NOS-kLACriVLTy LliVtLS l>MiunEm fl J TlJ^l'l 09 

delecTor monilorjng 254 A  Cicncially. a ftvc-pdjui cjilibmiiun L^ itfElbniivd usin^ulin- 
puEee\pl«ivi^ slAnddids.  Iliectlibrjilion range v. apprupn^ic foe rhi^ rcii muiri*. 
^ntrallj' Lpun per J11illlDn4PrM>l0 200 PPM- The calibjalLiwi Lurvir i^ LincdE willi-iit lUv 
iTId igni;^;. dnd A cUrcVlmlOil cocnlcicnl ofO.IV nrgrca(cr ii required prii^r U iuialyiii 

lOr Tal Pr4«durt forUriformiiy orcontaminalinn Irvell. 

10.1      A musk v\n he madrBnil plain! oji ilir l'nL;[iun pljHe over ihe conlimL'Wion vn figure 
lOJ. 

Il>.2     Samples from ciichfrklinnplaWwilJ be lakEnubiiie a **abti[u[aied*ilh*wlvcnl 
CflpAbloof ivmovinftdlC HMX, prc*umalily actionilriLir 4ACN)   A nii um ufltirttf 
i*ab4 «i]l bi used «l eiicll (CM locnLJnn in ensure Q^mplelceslr^Liun itt Figure 10.2. 

10-3     Thcilii^c ^wab^Hill tK ir&nslcrred [oqiingk scinliDalKHi vijJ ami 10-15 mjLliljimof 
ACN Mill bcpn^iM^ly added b> « previously calibiaccdiClus A, pipcllc fi^w: iO-3 
ThclJUX ivill bccaiJiicTed fiimi ihe swibs by cither lime di^snJulion or(;cnilc ullra- 
u^niealmn- TIIE cAiraLiLITJI niiiek »ill !>« uielully monilnrcd incl rcirnrdcd m cnuirc 
C4>nsislcnl rc&ulu. On« cAiiacicd. tiic 'ciu\i\ii\^ wluiionswill be Tillered Hirougha 0.45 
um filter into HHL-CauiDSBmpkrvialiind placed in UiciJ^niunicm for iTiJlysla. 

10 4      Tlicchiiacicd samples will beanahj^dhy Hiyh Pcrl"oniiHiii:ir LuiuidCJirumuruyr^pliy 
(ilPLC). Analylieal starbdirds uill he runal [he bcfiinnui]; anJ ji|;jin JIL Llh^LTid j1"i:jL:h 
baiohof hiJiipleBlo vcfil> llml Ihe relji(k>rishipbetu-cen iiiiUuiiii:riL ri-bpi^tiK aitJ IIMX 
nmctniraiiun rfiiiaiUS ffnisianl. A hmlch u-illennsisi of aJI lamplci laLen rr4iin a ini|;ltf 
fTiciiun pliiLir: j buiirk jjijei^iiini ol pEf-ecdural blank 1M|, duplieate irijetlion& of 
bampJini* pobJitLui^ll - 5], und a siii^lv iiijvciion of proeediiral blar>k (Xli  Elnee the 
analy^ik i'L uiiiipJcLi^l. ili^ i:ori4XiiijBiioii olHMX foreich position will he caleulitcd uid 
provided (w cnmparii-inr 

10 S      Tlitf cfunplelc proee^s, menlioncil Jibove would Ivrcptiaiird for all frjciiun plaleiEhai are 
provided to the labofaiory foraruljsJ^. presumjihly ihrec (3) f^]^.^lLJll pJ-m.-', 

NCTFiTi should be mennoEted Ilia) Oiiitesl is desired to verify homogcncily nflbc 
i:i^nia[iiinared Tc^L uri^j. iiui lilt aecuracv of the eonlnniiikaLionproec^s. The laiurw^iuld 
require a uiinpldcciiuiuiiijji uf the UHILEU iied suifaec; a is my impretsion lltil Ihis 
ha* been pcrrnnnol prcvimHly, 
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TEST PLAN' TO AHSCSS Tl^C SENSITIVITY l,EVHI,S OF CONTAMINATED SURI ACtS TO GSTAQLISII 
NON-RF.ACTIVITV LLVLLS Documcnl" J TU.'UJ'IU^ 

D 

D   ° 

D 
il 

Figure [O.l 

"n   , 
  

1 
"n   

Figiiie LO.J 

l^iguv LOJ 

l« 
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TESTFLAMOA^StSSTlIf SENSITIVITY LEVELS OF CON rAMINAriiUSUHJ'ACL^ TO GSTARl fSH 
NON-HEAtHVirV LEVELS DflCUHieiHi ^7fl/Q?rlC» 

II. HalilFireCHlcria 

TKcrv -irt jniniiniim crlleria lliJil should fc)c md if Tc^ing i^ To uccur. For this leal Uiey include: 

11 I Ma prC'Usi pliuiDgmpli ol i«si iiciii 

11,? Unifi^rm citnlamindflOit 1>rICS[ S^UIIplei. 

Jl. Fosl-Tcsl Rf(|LJirein«n[s 

]2.\ EJala Is unutliciAl until cuntml umptc^havf bwn Qiialyzed I or CHincenlrdlion Dfc>;plo3ivc. 

\7 2 AIL anvils fliid pLalesv-lll be visually iuspfdcd and all anDmalicfi [UHed. 

12 ? DL^LU! pbu>liHorelllesled pifilesand uiviisr 

13. DAla Assesmeat 

The Jbllowing pflrflTnccns will be as.'.cswil 

IJA Unifonn CoiilaiiiiniHionof sjimplc 

[3.2 Levtl orconlamiii^lloii Ihal causes a rcHiiriri 

14. Tejl ttpponing 

A Icchnical rcpi^rlofchc n^iulli will |>e SLlblllKlcd. JTlC report will bcpmvidcd by IHDIV, Codc 
37yLA3nd^70P*, by jnid July 2003 iihd v-ill lildildeL 

I4J Test Desciiplionand results 

14.? PUi^lo:, 

IJ 
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Appendix D 
 

METHOD OF SPIKING PLATES AND ANVILS 
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METI40D OF SPJKTNti PLATES AMrJ A>JVTLS 
KOR SENSETIVITY rRSTTNG 

OF 
WOOD, CX5NCRETE. METAL. AND TRANSITE SLTtFACES 

t'ONFAMINATED WITH 
AMMONIUM PICRATE, TETRYL, r^G, N[TRONAL. 

HBNQ. HMX, NC. TATB, mT, RDX, AND AP 

ANLVnOUr LABORATOR V BRANtl I 
ENBUGeiXS EVALUATIOK DEPARIMUO: 

INDIAN HT^.AD DI^'ISIO^' 
NAVAL SURFACf- WARFARE CILVmR 

DJDFAN HF-AD, MD JOfiW-WQO 

»»Kh29.200i 

]jLiii Tiiu|c>' '      ' 
ini^^^La.Cadc3IOLT 
MdHiuh ChincEmzjtHD Ibancb 

r>:pjiij' DucchH, Code WA 
EDCIECDU EVIIILUHHI OrpvlliieDl 
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IM iDiroflutdoB 
Thi' piiip&sc ilixuiii^ni 1^ lo nubliib ihu i«dtod used foi coDUmuUUM of ccmie pliHa md 
3nvi1^ uiih iiiu1oimd.Siri!-i.iioQi of AHMOMllM Plt-TtAlU TETOVI^ NG, NrTHONAL. 
H^KQ. HMX, r^, TATB. TXI. HUX, and AP. 

Tb seftiD? orphlEK ud aiKih UH dUK m VOWIIDU WIEJI ihe TTST PLAN TO ASSESS 
TTTF ^UNS[ n\'rT^' I FX'KL'; OPCOfJTAMIKATED SLltfArFS TO Fj;TABLISi< NQN. 
RF-WTISirV LF>'FI-q. OoiunmL mnlba i7Qfl^HH. 

7.U Objcciive 
TlieiibiccUvcolllir, diiciimfiujilodrlJil ihe mciiod iOr spitutg imtftum uploHvc kvf Is on 

1/ tfipaci Ttn 
T^ jli'iLiiiipplinlbyCodt-'TOpnsoiincI »*ie cwlmdncal in fclupc, wi* iHc dimeniioni 
|2S nzlns bug 4]lli a 1 ?? mi nliamelc:  f'n l^it [cu sencs, Ihc JtunUid *ii^l. ^ilK IJ 
Mivit, Hit Ihc jlo«niC"iuineH! (timfiBioaJ, I'ls replaffd oHh Hnik u( ili^ laiiic 
j^nV"iiMw.imlcol'ilic JMigaslfd lukTill^ WHud, fODnnr. mrlal qnd naiuiiC- 

3J fmunpr Teif 
TTwfniliOnplarrtMppbribyCoi^OpeTMiBiclwerearilKaincdiiDcimoiuMdie 
mmlaiil fnciun plilc, ? !J hy A imzhcs. I'OE iku ICU Lcnn, ibc STKI l^pc pliEC «« 
ir^iUcrd o'iih plilcs Buik iVmn Uu d«L£iulal miienahv wud. CHHurrl?, LWUI Jmd 
IruUiie. 

The anvils supplied hy Code 370 pmunKi *HC f ^■luKkital m UI1[H-, vuh die dnneimoru 
OJSiDrhcs loiiE«nb»0-?i DKhdnmria  TIIEuivilsiiwd«crsihrlondaidiwellypc 
Will 

AlliaseiHiLiiCdHcirllPLCGiirtcHMlKlicr TV reiEnilMiKd frii ihu icB tmes 
uuluikaivuniinle, arctjne. and meiluDol and IS HJIUH viiec. 

A iDOUul eppmdipf pipeiM (ir«piiv*kBl, (tgLlal CODICfL <Myn>|Ui D-SOOL, of s^mvaknt 

J.O Proc«linT> 

SuliiiHH'^ flfTf piriurfd Liii05 TATB. AF, SITTJOXA U TFTHVL, NG, NC. I&IX, TXT, 
■Dd HBNQ iuppbenj bv Code JIO- AMMONIUM PlfltATE wai obniDoi Ikno SSWC, 
Yoikiotii DiL^EfiDil 

The lirlifliniiianua orKlifnl wB bufd ca ihc uJubdily dundciulia ot iht eiploirw. 
OtbcTdnitdeiwuHU ID HlvalKlK«)HW«e ibr voUulily ml miEil>i of ibe wLveu. 
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Tphlc 3.1, bd(Ai linrtac uploavcs. OK »lvaib uicd Jihi ^ i|Hk]D£ EOOKiiliaUiJiL 

TABLED! 

EXTLOsivi: n^FERENCE         1 SOLVENT CO-NCENTRATION 

TAITI LolPfSy^-O^'dl ACtTONt ^^.IJiWdl 

AP LaS'JA06 H'AVlik .M^FTOST- ll.l?4 

n\ 1 ltu^'AL 
FfnMKBitaTJlll. HUUnfa    . 

ACLTUS'i: d.Uh 

PICRAIL Yaikravm WA7ER*lFTFA\OI. l9 9iS5 

T^TKYL HeM17'l ACLIUNL 'WS 

tJG LHMPlH?30-9fi-\{inKl- 
901 AfrTOSF 

6 6^7 

NC Loi"ii#>jnoih 015 Ai:L[0\h.\<.S ^■^IB 

 HKDT       i RcO'135?4 ACf TrtSF ACS 3 731 

tU>x         1 1 ih'ilU'iJ^ ACEirONLAC.?^ 19lfl 

 Ti?r : Lah%?9iy4 ACFTONE ACK 1                    4 657 

HBNQ Lu[rplH91L005-O53 HL"IHANOL 1                3.GJ& 

TW ippfOfHiaie \iiliiiDr of Hlolim ^k«l oit ite plnH « u^ils vii dftnniiiin] by iK 
fcJlowtif aloiliHoTi' 

[(daamiMiiBiD levdMATuJtl^pitiDg nnosimiiiH) 

Rrono^ff. unaTATBrtHaivi pill? wnh i i»i im Mf^) Tan' ind conumuiKin 
Iffnl uTHOOaafi^. Ov odcnbtal volume ol ,pikin^ tfilunan ti 

K?00iiElciii'K*^Jaii^|li3.Ni«.jll=?'?iil 

'nufanuHn>luosDflhirqiA^»|i|liowiuddrelKifdoDTib1c3.1. Tlwiia TnllK 
U^ anvil wu ddemunrd (U be ^ni^cm'  Tbe ucj for dtc mull mvils •'» dtfcimip^d UP 

IHO.TSCID- 

JLI CurfBiintian of pities anJaifUs 

]00(iuLcp]keD.^uj1'pi]k[iieaiiiifi:dlDiiicBuiGliiddl1pCllkIihec^pla^ Tlu 
opciaii>1:1 viipofoimediD j|jlNinl«vriBiel>f«dn4lCIYuhVDUV.'CKallQvaLhi 
rvipva^ M nun inupnaraic 

A.i TfBcaamialiaf 
Siu rii:<& oi IIH ipitn] iDiils ml pblCS •Cir rcCflldeHl niing ID 01>iiqiu D WOL digiol 
Cfliocra- Tlicre«iidiwfTclim»fcn=liyiiSOm(UaHiiil:andp[o^-idrdlDCHMle?70 
poioiiiKL 
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Appendix E 
 

METHOD OF EXTRACTION 
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METHODOi' l-XTRACTION ANDANAITSISOPRXPl.OSrVR 
RESIDUE ON PLA'rKS ANn ANVIJ.S CON I'AMINATED WITH 

HXPI.QSiVI' FOR SI3NSJTIVJTY TESTING 

I'ErpjEcd My 

ANALYTlrALLAUOttATORYBUANCH 
HNHRtir.TICK LLVALUATJON ]>tI'AH'L'M ENT 

JNI]LAK]]l-AU[?IVJSION 
NAVAL aiJUI-A^'B WAHVAUR C;iiK"IT.n 

J NDLA N' ] ll-AD. Jil U 2064(^5(11)0 

July li, im 

Prspiicd by: 

JJe^iewuil by: 

Appinvcil by: 

, iSgu.^ol-'^-- DnLi: 

ClifliiiiHr, (5pdc I LOIxT 
Mnlcrink rliaiiiclcri'minji JHnliLh 

?/'//j'J 

L).kk  
KiLiiic !ilLidiB^?r 

MDl?[l»L^('liJ^[;ii:liiri£Ullvii Qnr^h 

, '7''t-0 

TJalG 
MlPltncf Dunn 

En"r]l«11U) rivHlnaCion DuinTlnlirHl 

-l/^ 
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1.0 Inlraduclian 
The pLupwT oft^ il«U(Mn u m obhtiih ibr mclbod ucd In ailKtnd Aid aotijrnt «< 
cojilnkl plam ndanipll pmioiulrcinCJniiiulcd nHh fxpfmi? 

Th? ctimiiiHi and udl)-si.Mir (X[ik4ii freiidiK <iii plun ml m ili»?« dnIK m'EH:rthbnf« 
wiih llw lTSrPI-flSTOASSF.5STIIR5£SSmvirilLVILSOrrQNTAM[MATEI) 
SI HFACL^S TO FJiTAni.lSH NQN-REACTlVllV LfcVLLS. i^xulwn rumhci iJtmin09. 

2Ji Objective 
TbcObiKlivwl^ilti^HjiiCBnvDl >ikhdcUlllhrinclliodrDECKDKlKiiiaiiiJml>^$arr:<plHive 
iRidiKunihcli^litdlcriib, fntUonpLilcs.indai«ill   Tbocim nuWidh wtrr cmbok 

3,0 Apparafuf 

TheAitiiK uiptiliol b> Code *70 prrwrnd •TIT ivlirtdi^al in itapc. "irti flic dLmrimna 
1.?^ iKlmloneHiAi US OKKHJIAHKITC   I HIT I>II'(rJt«»«, ibc Blaniaid ^«I. l>pT l2 
mvil. htllillH:a[bn:mirrlKiiicH]diTnriKiniii. va^ repbtc-l with unli or lEir urn? 
diiHiuifini miiJr orflHrdnifiiamI m^rnDl^ nuoJ. coneittc. JIKUI ud buuh:. 

3.1 Fntliaa TtH 
The fiKHoii pliln mpplicd by Codr ITO pnuirnrl ivcrc of Ihc nine duiKiimm i» lIlT 
ElamJjEd fncthui i^bii. ? f'^ hy b iiirlm. Foj HID lirsl Kim. On: Mrcl >>-pe i-l^h' itu 
icpLicHAlHiflipljiuitdEk Eimii Ihr deiisiuled nuleiuls. HQod Cfpnalc. iHUl Jitd 

UiiDilr 

J.J tip tr^ 
The api-\h luppliEHj hy C<hle ?70 priuoKl KCIG cybndikal n ^pE. hSih Ihr iliniciaiDiu 
D25iiKlir^ hinp*ilhaO J^ iDdidunielcr   1hean^ih iivd *EEr Ihc ^.tuhlaid iTcrl l>pe 
IDvfls. 

All ica^niMi'iJ 'AcrroplinuBiidr   Tlv nri^mh inol r<ir LhiilnEfrrn iiHlude 
AcflnntLrtk, ueUne rKlUnnldixJ ISohm^-arn   Helium f-u Unkrquippf^ •ilhl>>nK 
flu punficr. |ml minib^r J ilfpl^L !)• tiiui^dkiit HPL.C gnde ndiiim ciihofuic, MPf-C 
gndr bone KKJ. ^ J% Km^inhulybiiiniQDiuiii hydnuide. ind nlm-pUE CUlKcniaVd 
nilfiDK icid 

A5 Ofbft mofcTia^ 
GJa»v-iir inctiHjirp lOOntl taljinfDk'lluki. Z5DIL ^-jIvmrHK fluki. TOinE. MlDlllUUon 
lub. SnmL bnknv ixl n ^X >■ 5 X Z.S P)m lojrptfii KrfufKlUi i-'apjHc ordclL^-cniiB 
a inuiLioliBiK Sfiuv^'^And Jdiplable'lSiLM FillTii IkHkliPAchaid 1100 vnnliquid 
cbiDDHlnpaphy %yU[ni equipped uilhjplnhHjiodrinaydrlEH^Iirf Ihnicx 5CI0srn» »□ 
cbiDlUingiaphy Sv^lf 111 equipped H iQiin iniHix (oikliicnviiy cklerlM SpefCrontc JO 
GcDtM IJV.vii 4.ir^k L«Jiclrrslh^p«a-jphnlniiKl7[ <'hii>it>alffjjq^by cahmu 

iKl«d«v:'^rul"'l>>l>^il'Jl^"<'^''''^'"^'"-""<*''^''^^'''''^™''"™ 
|ilHiHf<rlSJODA.3CII)X7}knnmrquii'lFni, Lllrd<[yio^l IO'A or cquivilem «id 
luia?WX4.WiniL SULt'IKnrnpiivalEiil   Auloumplej«uliirKluduiE ?irlLcbai 
cniiq>lopnilh1en«>Kals.»dl}iMvi: )nil. vub VLib fiJln nfO. Croi^ Eor Tml, 
vuli. Ahimiiiiim Inil 
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4.n Prncffdures 

J.I lixifaalp/ri'fcxptn%hv/'inf i/fvllii/rilpfirri"^ 

InipjcLnHviJ} hL?r? j'tiLi'^l m a ^OjitL. I>{:jki:r Cn]^i(ncliDiic»rT<plcmv«, L:SD iilivi 1^ w^re 
pliici:i] iniOmL iLiiilillnlKnivia]',   Tlif places were loVcjcd "riih Iffllml. of Skilvciil. 
impjcLiilvilsiytJi; cnvci L'I3 «illi J'iniL oInnlvcnLand hUll ,iji''ils v-trt co^i'i lal ■nlli 
IHnil rhr^^Lvciil   A|ipjci|i]iBlc^iilvi:nl&i]re liMcd i\l lubk J.I 

All I^LBII:'. jpd BiiviJ& f/urs sovcred "llh iilurniniliii Tiiil and allowed lo nitak LII ihc 
fHincUnr ^nlvcrl for n iTurJiniliin njf ^* huU^f:. SolnH'm'i^Tii: IICNCKIICHI Ij s^itakdby 
hniiil ^VIIII^STIDIIIL^ 

FnllDAirgcMEQcrLoliLltic I UOni L-nl" ■'>lvciil itucdln IMIJBC(IILI: cxpLo^c^ ?^ iVvm IHC pllllf S 

^nL^ciiL^Dsquiiililtlivi'ly (lansfirii^Ilna ICXIiiil. VDluni^Lnc Ib^k    Lllv Loul ji;iJi> v-nri: 
nrscd <vilh(hrl]nii:SCl''LiiLl hciitK added Ln HioEilunnrliii: iU>k. SunilJIi'ly, llic^.SinE.nf 
iDlv^nl UAcd 1c» ^mcl Ibf C>:pl'>9ivc'i FEnmltie inipucl an^ll^'^'114 iuJil^n] In a ? ^iiiL 
vulumrUL^ llJSk   TlLf bnkm '«rit rinanl, and IIK liiOS 3UL"«rl ^iS Added ED DIE 

^'ulumrlrK P^k 

Tlwfiliacl snluiiniHwcreliiDiiBEiliDVDLuinc. An alL^inoi rmm each HDlLiiiun WBH diHwn 
En(rj D Hyiinge'rd niicrcd d]njU£ha4SLiinn](r7lhlollieAppinpiL£if auini^BniplcrviaL. 

T«bk4.] 
fikHj^SIA'K soi.vi;Nr 

I'Alil r Jl M t^Tll VI .FOHM ANll Ul: 
Ai- WAI'bR 

MJKFINAL AfnTnNITRII.I: 
PirnATE WA [!■ K 
ibriiYL ArnTOMTB'll.l: 

NG AdbJOMIRI] 1 
ft: TFTRAK'ilJQI UkAN 

mk ■\(  nQNIinilP 
RliX AfblONJlHII.I: 
■|N'I ArCTONITRLJ^ 

KUNQ WATER 

4.2 ipxtl'tltflat anulyth fif tLifti'j.hti atirar' 
A IkVrkit fac^iiid Il(^n^■:lll^nT.^equipped wj[hnptiOloJlOllir'arraydcKcCnrv-BSused iii 
Ihi: dclernilliadi"! nf IIMX, nnx, Iclryl, ITJI, niLlailol. iii"l NCr   Tlic lolLo*in£ are lllc 
bJiClumcnIaJ iiainiiiclcn: 

Cnliiiiin' Li.iia250SJ.(iyin]ii, fu.t'LB 
E\\ia.nl. VU^ncdomlnLf/JO^lS-olimitaler 
TcmperaLiire  mibimL 
Flo* ralr. IrJL'mJli 
Wavcl^rtECh: 2\^!m<ili^1. 
InJcE'liDiI Vuluni?:   ICHIL 

L 
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A DJOIWK ^et\cs 50(1 IC wa^ cqui^wd ivilh on itnioP cyiniuclivily dccKfciF v.ii3 used m 
deleiinEnHlinii of imimomum p^jclilur.ik'. fbe iv]\ov\l\i aiC Uif in.'iminicnljL pariJiielna: 

Colmnn: AfiiLcnl liypcisil ODS, 5li[il, 2.1 X LOOnini 
ELuflDi' L^^^uac^lcmiliiL? 

l5glKHiD[i:id/tOOOinL 
2niM tpjiL-n-bmvljjnmnniiim ItynirQxidc 
85% LSyhm wiKf 
dcuHE iticn mU ft2i^ 'indnim caibunarc/l OOOmL 

TcmpcniUirc dnii^iil 
Flai-jnlt- yJnLUmin 
InjMJian voLiinn:. 2SiiL hlOp 
RcgcDcranCr JmL uKlfi-pure SUlfiuic flcid/4L I S-olim wnUt, di?^ 
KcgcDciant tlov.; Jml/min 

A llev.k((Pacl;jrrt llOOicrii:? LC equipped mth-i phulyJuldK inay dcwcEur v.a^ uicd iif 
[he d^lsriilirfil'Cin nf NC   The iDLIouing on: rhr inAlEiim^lJ^S JW^nicm^L 

CnlumnE: Kwiioincjic\ phoiogd, 100 A,30lJ ^7rHmTn,aiidUlliaElyroscL lO'A 
Elujnc Tfanliydroliiraii dcijEnad bioilkflltij Ni^fti Ht al J psi 
Flfh«'TaLf: LniLn'iiiin 
ln|Ci^iini voLumi: iihiL 
Tciupcralurc: JOC 
WjivclaigXh: 1[[J~ 

ASpeclraiiLC JO Gcncb[& UV-"ii single it jvclciiglh iipaMiopfialoiiKlcr *Jh Uitil Toi 
TATB and cxploiive D analysis. Tlic wavclcigdi ii^rd I'di 42^>.. 

4.3 ficncutiion of Sltntlo'JCi"''' 
FaiiiUtilllicanJtLySisdescrilKd LIIKCIIOII'J ? nbotn ^nmtm! curve *as fiencialci Tlic 
(■iir-c cmisisltdofi secies of sErdBrdioUiIionspitcb   C^plw^LV* Loi imiulicr'uiicd fen lit: 
sQndaFJwLiiriOElsareJisiihlipTahEci.L in die drnzumcnl Mcllniii nfSi^iViiJg Flairs and 
Aninla lor StinJIivily Testing of Wond, GirciclE, MclaL and Tiiiii^ilC Smfac^' 
CQnlmnirajIcd wjlh AitnHftiltuni Picralf. TcHji. NG. Niaondl, HDNQ> TIMX, 'r<\C. TATE, 
TNI. RUX.andAP.  ThedefKlnrTespon';i:iva^ptollrdnja [iin£l[illlof conwuUalion   In 
alloa:.!^. LIH; deteclm icip^n'!: ivas linear  A (■cuicLaliuii CWlftCKHI of Q-^O or bcllcr "a^ 
annintd fus JLL Slandard ciirvt?. Inclndoi in cjch sUmJarnJ Cul^'e wa^i a ^pitc from Ihc 
standard wliitioii^ USCll in ^|ML ing plaics and anvils Ibi ^iitMivjIy usQn^ 

aSOTL 

4.4 Cplc-'h''^-"'/y/eid 
The loial weighl nf Ffplciiive on Utr plnlc, U^IE^ J plj» spited al200u£/crn 
«»Lankpk. 14 e^leiiJaKd as lollov^s: 

The value, 40.2an^, is fhv aifli ofHiB fikHon plaW siirfHcc lliiiE is Spiked "^ili cxplo^iit 
TlKtlflndaul CJ[V*S were gH:n4:r£led iri Elandoid tonLcnCiiHiOn unils ofpan.': per niLllion 
(ppm) of c>^Losi^'e. Tlicrcfnrc, lln:ronecnIralLoniili:ApLosiveeX|icelcd LS ealcnlaKd a^ 
follDf^. 

<SCM(inp/IUUniLHliJ'>OnlL/lLlflii>H'HJQrKi5)=30dniffL 

L - 
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From KcHoji 4.1, The IWrnU ir tlie abovf (nipiciuinn, li ihc vuluwe ofoflnctmii ioJvfm 
uncd lor EilslioH p]i|l*H   Tl" iiiiil, iiipM.J" 5yiinn>iTiDU^ witLi ppm. 'nieicrnile. Torfhu 
rj|[lian]iLaii:^piki^J'^|l1k?0Hi]^i:ii^ . lhc^«|ll:1:l^c^llccllLTaLlollaEcypl0SL^'l: JS ^0.4p[rit| 
Thi^inl'i^niliilionciiit hv itsiL^I li> L'^ICULEI^ ihc ct|x:c L?d CDUCcnlEshnll i^f^^pJu'^lvt fm 
IncLluii Jllii1?7%J<iL:c^^^'illt ^^1114:1 aiiinunlsnl CMpJi^&iv?,   J^i? |H:ILIHIIL|1IJ^ ]» ;IIU'"I^J|^[L HI" 

ISO dppiiVJDthif/cnl') X 50lliJa/clTl'-20lpt>JP 

Tatl?4.3 lists llir ijtpcclol l^pni VBIIIC^ Enl ihc cllEacllDUS oral! uf tLl7 fuplMivm rioni llii: 
pidtcs Blid jitv'il^ IplVeil Jl rLilTcrciiE ctmc^iiLialioii^   I'hi: cokulBllons fOr Ihe filivi b aif 
doni: jr ill? sani? iitfuim JH ilac fdlf jliijnn il^^rLbnl in thit ucLlon. Tlie 'Ha lUEd IQE itic 
impBCL anvil ijjilciilniiiHt IR 7 SJrm'lEid [he BT^B II^I:I1 fdCih? CSDJIUVII i:Hlei]lBiinii ia 
l}.2ikm'. 

Tj|llk43 
FnelLon 

Artvil 
£S5 
ADVII 

ppiti 
Spjk? 
ug'iiii' 

IT^pcrlcil 

l^pni 

l.ll ' 

UR^Ein' PI™ 
Iw i^a.a ^00 iO iA 

—5Sf— i'H ,101) 1 SO i. 

?J0 M>i ■—730  22'i2 

5.0 KF^IIII^ 

5.11'ercc'il rearifT 
nBfldtptCltd IW^vcr, FnraLI ol'lhc ^pikixL (?:.l m^lH;ri:ili41( iti^Lcd In Table 4 ^   LTLC 

«(niCBon ■Olulinii^ *cif Jun B£,ijn:,l >L,nnd,l[J iiic'i'l gL:iicialcd BsdcuTibrf iJi letlnnj 4.2 
Dinl 4,i of llin doruniml    Its cijrccilll3Ll"n l"uC i--'"--\' solurLon WBA CBleuJalcd uiiii^ Ihn; 
ffHilftllODOflliclincfifiicrHlcd iinhc ilandard Oirvp. Rp^ulu of [lie CuPccjiUnlion Were 
obUlnrd mppm   RcdJvcHe^liUKlasapHCHllofdifllDlaLciipMledlKoVHV »]JHlPl 
bf lo* ir Talilir ^ 1. 

filAf otj iica i !/• ftr/f rentf 
Jjxplt*ivc n BTid 1AIU vrtre Iwlll dinl^inl unrJ a single wavclcIiElll detCtSur wuhcml 
prior vparaCinn. The [orrclHlimi cuefncinHMN*rc 0 09 or licller lor lllc itunJjnl mi^H 
flcrcralcd. SpccilicBlly, L'plo}l"« d mnl 11UNQ bolh have ib&cuballCr mii;< i nutniiJ iitllK: 
yclJow jcgion ol'(lie vnibk SpC^tia   Tlii! liij^lnccnvcric^ nre nioK IllLfJy ilu^lo 
iiiTcrtlrnrncE. A pHjIflllial mlfrf«n»rf i^ llic jello* from ihc cHjdatwn of IHL'IJI 

Itie JllLmnij] iliiniiiaLnurHiii liniv^rd FOJIK inleifclciKe nKfii'TWPTN Budll.trDNpr^k 
Winiiow/l. TlicRrpcB}; i^nn *elL icpnialcd iioili ilkU niajoi ily of die pcBk^ iiuhe 
dtfMIMlOjniu; (ticEcfoi-f Rr i^HH uniH lo qUandf^ [hi^iNdflro!   AlLlicmghlMlL'I'N unJ 
TTiGDN sliirclHTrlrnivc'.lindaciJiTclatiijnttnirfpLiCMlofOOQorlicllcMhr VM 'yfi l0'''Ur 
NKCiinoLi' n rMiHurciirrnurconipoundlWJthpnii speciUcil mMRC of nmount>   UaintOllly 
OUT ^iJiiidBJii souirc a eonclatcon bcLleC tlJIHl ".9* iR ohuircd    tlie eiirVc cuuld no( be 
vci ifird u%ln£ a svcnrd scKirc ^Uin^nl, Ehi^ii^fmc rli^ conTltkiLt? J?^'?l in Ibc r^HuIln r^blc 
ii molded aa ^ 5'Ji. 
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Tablf ^1 
ExplDEt^e Tret piJi^iiJ .SpAc^u^^cm") liKOYn*(%) 

TOrvl Ctmenl Anvil 2Wf 5 j 
TcdTl R.^^iHArt'Hft 500 y 

Ttlrvl Ccmctu PlaK ^[ly i 
Tedjl K«ii> Pfaie 500 6.5 

HBtJQ CODCIHAILVEI JrH)                1 ND 

HBNg RrtulPfaie 200 I5.S 

IIBNO rcmcnl Plate ISb ND 

AP Vx^\n PbK      ' TiO li 

HMX CeoKDl An^it 710 52 

HMX CKn»mi AnvH 5M 15 

HMX CrrwDl FEili^   ' SfW 5 

HMX Cnraern Pfare   ; 5Cpri IS 

TNT RKIH Plilc 21* i 

NG |]Sr) An. il 50 ND 

HG t'eoKiil PEJIT 200 1 

Nii LVLUKI P]JK 500 42J 

NG MciiL PEDle lOfl EVD 

NG Kfjin E'IJI': 500 fJD 

NG Ccmenf Plulf 100 ND 

E!q>l«I^TD Wwd PljEi 200 J8 
El^Enislve D R«ui PlKi^ ^00 . S.6 

E^hHiii:l> Cnn£ti[ Pljlc ZOO 1 11? 
ExpEoiive D Mtl3l f |jfc 200                       ' L? 
fc^pEfi'iie Vl Rcsui Air^[L im 103 
EAplmir L> Wnlflil ^II^LE 500 14 

Explosive □ Cfjnrrl AHVLE 500 6^ 
L^ploiive D MelalAiL'HiL    1 ?0U 125 

XiHanol l;^,DJ^^Vll 75 ND 

Sinjnol WMdAc^il Kti <S 

XlDaEol        1 KBIII Anvil , 500 -^5 

NmOEtkl CeLuenl Ao^il 1 ?0U <S 

NilraDol MCLLLAU^II 200 rib 
NimnUl ; VtuL PEnIc 500 ND 

NiHanoL i ^'ooJ CUK 500 <5 

Niuarol Cemenf PJalc <00 <5 

NaiBDol b^'sin PIJiK 500 ■=i 

15C Rc^iD PlalT 75U 1 uHcridnKT 

NC CsiiieiiE PIJK 750 ItiUiIfieiHC 

NC CcDLrrl A:>''iE 200 uncrinnKE 

b.t CoDclii^ion^ 

ACiffi! lltt rai^c of cajJtflives ami iHaieriflis, die iccoveries Hit very fo*- Ilcan be nnHiipJted 
i|iarihtpMmifyoflhcwHjw[Trtrt([rjKilc|mdceiDHniinT''"*''f Ihcrecovny   iTiumtftil 
leilnulHiaLslioariTT jhunliELfycreHivenraappreaCbiPg WP/- if Ihc csplmn e i en: SHH on 
IhesuriKr. AllH)l"i>iet<plo5JVC5liavcwnicvjpmpre5iimaiid50CLfl'ns[i|£j'SHiVKi m™. The 
procHftofbeoininiaasaiuliaMennlbyiiicP^^iTialliclciiiperaFiire. orb> ^LiiihiiLLi paMing 
D«CT llK ^r^c. Fuillicr,inllKtaKyfTNrjri™iheol&rmpLm"rt.ilKrcbsoiDC 

I^OIOdE^TAdallDQ. 
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ftlLSI^rSOI'SI-NSIiJ. < sMMlSAlhDbLRFM'eS 

1    liilrocluclLon 
71K purpose oflhcsc ic&ls isto^u^^s ihn senslilvEiyorconiaiiiJiuied:4jifx» in«sialtlish 
iKm'reK[(vitylH:vtlsofAMMMONIUMPlCRATC.TirrRVL.N0,NrTRON"AL. 
HDNQ, IIMX, f-iC. TATH.TNT, HDX. and APoi. wood, concrete, mcial. and iransiK. 

Thcic'iiinpih'asdoncinBCCordancc wiihicsipljnprcpjrnll>y'|.i\j AlilTjiEKiPJiul 
Wj]Iman—TEST PLAN TO ASSf^S I HE! SI-NSIIIVII V [,1:M:[.S OF 
CONTAMINATED SURTACES TO taTABLlSJ^ NON-MLAri IVn V l.r.VFlJi. 
dcKLMiKni number 370/02/109. 

2   Objective 
1TM ohjcci^c oHhU iC4Jii| jij lo dclcrnilru ItK LnJnJmum cxpliKive cnnrcnEraiinri lei'el 
ThJil A'ill4;dii\cariA:iichionanin]paci, frkiinn, or BSDrnacKmcmini vanou^cxplo%iv«s 
ai vanou^ ccniaininalion levels. 

3    1^1 ApparalUA and llardnure 

3.1 rmpad TCKI 

"Ric 4ipparaiu't used ic die NOS JiTipicil'riCct. Ji usc^ a 5 kilogram drop wci^Ki. lypc J2 
MCcL ^ifikch on<i the >upplif il anvils as described in die lesE plan. 

Type L2iuolingL-oiisiMsora I.2S inchdiamcierhy 1.2 J incK long cylinder or hardened 
stccLuMxIa'^HUi jnvil. wiihfl 1.25 inch diamcicr by 3^5 inch long cytinder of hardened 
^[eel U'AI as aslnkcc. 

RITIKLS It'll scnc^.lhcsrandtnJlyp^ 12 jinvil wa.ircplfl«d widianviKof ihcKune 
dinwn^ions made from ihcdc^iKnaCH^dmalenals^ujood.conaelc.inclJil. and imnsilc, 

Ririhis Ic^i ^erie^. Ihcdmp hciglv used wis IOOOmilliiiKier><, wtiieh isihe maxinium 
lieifhi availatile foe ihi^ impaEi Ic^lcr, 

3.2 fr rielion Test 
TEieappdiaiJsu»dis[hc ABLFiiciiDnTeMcf. Jl iisCA d »leel fricllon wheel. Jind the 
supplKd Tnclion plaies ju ilescrihed in die [CSC pkan. 'IIK siandard plaie velocity of 3 feel 
per Kcond wu lucd. 

The rrif lion surracv concise cfTa 2 inch diameter by 0.125 inch ibick wheel of hardened 
sicci wbich iilidc^ aCiVhMi 7 25 by A Inch place. Fnreach trial, [lie Iriclion wluxl—which 
is siaiionary—slides I iitch aerov (he fnclion plale- 

Foe Ihisicsi series, [he sianilarJ hardened sieelfiidionplaic was replaced wiib plates or 
ihe Kame dinenf loni midc Trom The designated muerials' wood, cDncreic,nie[al, and 
transits. 

P»tt3 
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3.3    ESDTesI 

HK :ippa]'atu:v j&cd i5 ihc ABL Elcclro&lalic Dii-char^cTrstcr. [l iisc& iin approaching 
gap clctimde, ^nd opecaie': ai 5Ji kilovnlip wiili J2 dilTereni capaciior levels 

Ihe saniple holder ts a 0.23 inch diamcTcE glaink^^ sled jnn ^imoundcd by a IcElcm ring. 

For(hji(csiScri«, Lndivjdualsleel pins were sui)plied,coiiianiinaiHlwjtli various 
nialfjials. 

4    Test Procedures 

4ri    Impii?) TwI 

In gcricraJ.SOPP.^O^SI ii Ihc procedure «5cd 10 lcs( maltrials Ortthe NOS Impacl teslttr 
Pi\M.ciliires ^|ieci1ic lo Ihi^ ital plan area-S follow^' 

4 I.L    Keplacclhe ivlandard sicel anvil wichlhc supplied CDnlaiciinalcd anvil ID be levied. 
4.1-2    PJjiire Itic 'kLaiifJ^n] ^lei^l ^Irlher oil the anvil and drop ihe weighl from lOUO 

millimelers. 
4 1.3    Kecotd anyofllic follovring as a positive rcaclion; spiuks. name, Mnobe,nDi!>e 

lieyniid anilnem Liiipaci noise, hum marks, chairing. Record [he lypc of tcaclion 
i^hen rt pv'iiidvc [iccijr.i 

4.J.4    ifa negative iciiciJonoctur^,n;pi:«[s(epi 4,1.2 anri 4.1 3 uniil lOnegaiive 
reaclion.s are recorded. 

4.1.5    AOerihe lesl, remove Ivii do not clean ihe anvil. 

4.2     friclion Test 
In general, SOP P30979 is llicpnx^1un:U!.ejnnie<i matenal^; on ilie ABL Friclion 
(ejilej'   Pfocedjres specific to ihis Icsl plan arc as follovrs: 

4.2A    Replniec ihe Aian^1»Td ^eeJ rrictmn plaie itiili [lie suppliedcoiiianiLna[ed |ilaie lobe 
icsied. 

4.2.2   Ixiwer ihe ^ileel ivheel onio an nnlesled and conlamirialcd arcaof ihe plalc and 
pump ihc piessiiie ki (hi; ^lesired level. 

4.2 3    Drop ihc pendulum from llic 8 feel per i^ccond poi^ilion. 
4.2.4 Record Hriv iif Llie folloinjin^a^ apo*;lllve reaclion' sparks, flames smolze^ noise 

beyond anibicnl Tnciion noise, bum marks, thhunng. Record (hciy]* of reacHnu 
wjlien a po*;ilive occur;. 

4.2.5 U'd ncgd1i^v reathon occurs, repeal slepu4.2i ihrough 4.2.4 unlil 20 negalive 
reaclions are reLordeJ. 

4.2 (j   Afterlhelesl, remove bill do not clean the plale. 

TTK prcyiuce on Iheplale varied dejiendLng.on ihe aurfaec. Mclal and transilc plales were 
tested M 9Sffpsig. u-hieli i^ iHi: iLiaviinuin jne^suie used on Ihlf frielion leslei'   (Joiicrele 
platca were icsied ai JSOpsig-and wood pLdib weic [»ic^ at lOOpsig. These lower 

PaEf 
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Hli|1|,|S0l-SKNSinVlTYnLsritJI-CCWlAMINA'nUJSUHh-A('tS 

pceuuRj ujcrv u^ed lo entire ihoi llic I^IKCI would ^lidc LICTO^S Inslcad of drg inia Ihc 
Burfice. 

When a rcRClJon occurred. Ihc 20 TIL mnhadiL'a^uficdliiconUnuclliclcsl. ForlticncKl 
iriaL Ihc pic^sun: wjN chan^il [0 die iiOLi lowci level, which iiiapproiiiiiialcly 75% of 
Ihc previous level. Tliis nit^ihitil wa^usctl lotMiiTLnn ihji a nuKiimoccunnl, and lo 
ileiemuiic an citcrgy level dun 4^1 J nul CHU■^c u n:.iL;lion. 

4^ VSDTsA 
In ^riieral, SOP P3099f>i:idv procedure used to ie%lmDleni1sun Ihc ABLEIcclrrblillc 
Discharge ToKT- procedures NpeciflcEodiis [esc irFanare ^ rollnvb'i: 

4,3,1    Insceul of ilKscartd^idiinnipkhiildci^. use Ihc supplied sample holders thai have 
rcmovjiblc unviK. 

4.3.2    Place an unletled ESO Jinvil inio IIK sample hulilerancl ^tLici; ihc '^mple in ilie 
ic£icr. 

4.3.3    ChuEC Ihc 0.5 micmfaradcapacicor 4^.33 joules) and discharge Ihc Kpailiiiuo the 
sample. 

4.3.4    Pcc<inl3iiyof [he following a.^ A poiJJUvcrcaelian: sparkMif IliinK beyond 
jimhiciii s|>jiih iJischarge, smoke, noise l>e\4«nil 4inihicni spwl; dii^hargc, bum 
moikv chomng. Rccordlhclypcof rcjciiun wln.flii|iosiiivc<tctur!>. 

4.3.3    Repeal siep:> 4.3.2 ihrough 4.34 unlil all 20 anvils nrclesied. 

Whcnaieaciionoccurrcd, UK20TiLnKlhixl wAsu^ioroniinLKilieiesi. rcirilienetLi 
trill, iliecapocLiancH: was H:tiangeil 10 ihcnexl lower level. Tills nKlhod WON used (□ 
conlim; cluil n rcJicilon uceumd. and 10 deienninc an energy level ihai did no[ CAUSC a 
icaction. 

S     1 \iOMitii 

5,1 Description of RcKnIls 
Kcfcf 10 Ihc oppcndiccj for Ihc mwdfllafrwir each individual lesi. 

S.i.I Impact Ttstt 
None of Ihc imp^cl sjmplciievliiliiicdary reaciions. 

5.1^ Frictian Tfsis 
OnlyoncnnhefncUonsampleicxhihilctinnyrcJiciion'., andihai is NC on irwial ai 7.^0 
^cm". Spjiri^ V^CK nhserveil ai 9H0, 7^0. ^00. and 420 psi£. 

s.u ESD Taa 
All dirce ESDvimplcs—AMSiONH.M PICI»A1>:. NG. and NHRONAL—liad reacUonn 
loESD, bul only ^nvill rvnti'iioos were observed wiih no visible change seen in ihc ccsL 
specimHu. Tire rcacuona were eidier a yellow flash or yellow sparks. 

■m 
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KESl.lLtSO|JSLNSITIVm'ltS-raOI'aiMAMlWAlthSUKrAf:r:S 

5.2.1    liirpnci Teal Rtsuhs 

1 

TBI>IUS.2.1    liii|>acE'lc fX R«ut1s 

1 

iuh&rr.irc CnrcmlTi'lii'™ l^i:«ul( 

AH^^OHlu^fl PICPATF 

Ehxl 

SD>iftftm' mrH!Knan 

IStig/an' nonacQon 

lODiig^m          ' nu TmClmnN 

^M|i£^cni^           III? jcacrLon& 

50Q|igrcRi'           nnrcacEtDri 

miUic 

2l»M^ni^         1 iwreacliciM 

5<»|ie4ni' rtorcKlioiu 

jibjiB/cm' kOFOdiOH 

*ood 

ZDOiiB^^n' ■oicBdioH 

a»l.«A:m' rik rcarllnu 

7»lJg/«n^ ■nrradiiHa 

EonaEic 

. 200|igA:iii' naKnaiofH 

SXtilBAan'^ roiraDlJDiB 

TSOiijAm* ro EcaDliniK 

AP 

1                          j 

sw.\ XOiigAnr rn r€ai:1in[iK 

1                My v.^z<<f ru reaamih 

\ OariikL? 5IJU iip/cui' no rc^dioiib 

no rcjDLioi' TSn yp/cm^ 

HBNQ 

' ?iXlhif/cm- 

ni n7-iitLi''ri. 

1 Ti'i rcitlMnj 

DJBiHc iOO (le'cm VD rcaclionh 

750 ),%!cm' nn rciiTlinri'; 

H:HjiiC]7Lr! 

IMVffzvo' (tnnai^nni 

SOD M^m' no i«iii:aQai 

75"] M£^cm' wmnkm 

HMX 750 wiE/^ra' (HPucmn 

^01] vttzm' aoFociioii 

300 iif'""^ ■DrcKJnB 

75D|iBftin' VDiocilaiB 

cnwV 

?00|iBA!ni* ■DKBCtlDM 

JWHSAm' rtkrcadJiuB 
1 

7N|1SA^ nnruciinn! 

V 

vm^ 

« 
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HtSl'Lli IJH ShLJJSmvn-y IftiTS OF OIM rAHIN^Tiai -iljKHACfS 

NC 

i"^ 
5IUVEA™~ ■QcrazUou 

TWHI^nV KoiCdcluiu 

|IW>H<1' 

200|isAin' KRKIKini 

4ai|i£Ani' ■DIUdKHB 

7»M(*m^ HorraclKHU                                             i 

nnadc     j 

1 

200|i»A:fn' ■orcAcHoK 

SOOpiEA^ poictcuom 

7Up£W porcKlich 

NU 
1 

Href 

1 

M|itftn>^ oorcAciifXK 

DOMkllHU 

700 uAn' ■D>BaEli«B 

mOp(*in- HDrrsdioiu 

am^tt 

TOOpt^™' lurradions 

500|i|A:fir' POlWiMU 

JMpBtan' Hicaoioiu 

VDOi 

TOOpiCAn'         1 ■Dicodian 

300p|Ain' lumdinu 

ISOiki^ifl' KirClPCll«H 

OBinio 

lOOfW^ai' norrAdiVH 

SOOyeAm' KkKKIlVn 

THpSitm' 1 porrxUoia 

NTTHONAL 

1 

ried 

M> |j gi'tTii' no prwJicn 

TSjiifrm^ norracUoiu 

IOO|iftA:ai' lurracliaiu 

200|i|An' on rencunH 

iOOnfcmf nUiHcUOm 

■uuc 
?cnji|A>r' DDiraHiDDi 

300|itfcn' DDKUIOIU 

75n,.tfcin' lUKUUDfU 

1 KIO|i»^' mmcuoiu 

MOMEAI-' noMKHont 

75U|ip^iif' nunnaHm 

COBOCtt 

70U iigit IT 

tOOiip^n' 

numdHBD 

nommoDi 

750 iif/f D'            no luzlion^ 

«DX »l«l 500 iig'cra'            iw luacLi'm^ 

ITUBV 

?0Q |ig/f:n^           m mcciuu 

Hm tts/z"'            B" icAcmu 

T5l>|it'tni'           (Hncrmas 
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HKiii.TS or shNMUvrrv rtsrs of ais i AHWATEP ^LRFActs 

TATB 

1 

OM TWiiBftm" ■arcuuMU 

1 

JOOngftnV' KrUCIKPAt 

iioiuciin» 

Dorraclioiu 

Humtc 

?OOMfAn^ uradioiu 

KIOpiAai' Darcuimc 

TSOiiiftnT' l«ICIIlllOl» 

TETRYL OccJ 7HtM|*m' ■orartKHB 

nbiiG 

200)r(Am' u rcdpciloiH 

S00tfeA:ni' POKKIItim 

ynpsW omoHc 

puinclinn 

DDiracii'inH 

7iO Vtfi^Mi' lunaduus 

TNT 
1 

dcfl TOOlittaJtf' mmflHiiii 

ftuiib 

ZODNV^B' lumcums 

MONp^n' doiaiciiiiih 

751) vsfiPT nDiracTLODii 

5-2,2    FrictUfa T>H ffpsufe 

Table 5-^.1   KrIcilonTKlHcsnhs 

Cinmnuniri                           SubUnK Rmril 

AHMOMLM PK"HA IT: 

nvefcBT 
r><i4«GliaB 

■HI 

p 

rtorfaclinHf 

LWl.S'cm' iure^:ixHU 

200|ig;(ni' aoratiiou 

500|i^m' *ai«aciiOB£ 

UWlti 

TOOii^CDi' ■ornEinH 

, WOiiiAn' «Divpcln« 

TSfl|i|4in' ■DVCVlHU 

WDOd 

i 

200vi^nV ■orcddHK 

75U yeftm' 

■hkicxikurt 

■hHrradinii 

aaaae 

TOOji^^BT noiraclioni 

HniifiteMr' miraOioiii 

730|ISIECB' umgHmi 

PV» 
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■ - I'i.il.'LliOJ'MJrJimvriT  IE^SIS UI-CO^JJAME^'A[i:l>SU«|'ALb:.S 

AF 
sleel 

Zm |ig/cm' ru rc^DUoiu 

500 yg'tnr' Pit re'^i:LJuit^ 

?I10 iig^cm' rorcaDlinits 

ban^Llc      ' ■^iin iis^cni' no rf^i^iov 

JifJiis^cni' iio i«^i:Lions 

HENQ 
1 

1 

iranslie 

71)0 fiE^cm' no rHzacLioii': 

500 [isJcni' no i^flclions 

750 [.jL/tm' n^ rencliuru 

HMX 

1 

£rccl 
75 iifl'cni' no H^cnom 

iCOjit/CiTi' jii; mciiun? 

□BD^IIC 

ZUOiig^Eii' no rmrlLDiE 

500 (ig'cm' no rH:flclion': 

750 np/cm' no roflclion': 

conPKit 

Jin |f sJcrii' no rf flclions 

5fn ns'cpn' no l&IClLOns 

750 wj^tm' iLHj ji^i^liun^ 

NC ^llZCl 750 (ij/cm' PRAcnoNS' ■ffflrts oSservnl 

uansih 

?ft) HJi/LPil' no jeatnons 

5W M^Cm' 

750 ji^cm' 

iKi ri^^LLOnS 

no iciicliunE 

ctircraK 

7(X) |i£/cm' TKi jcnclion'; 

5fm Hf/ciii' i>0 lendiOKS 

750 M^in' Tio jcucELon* 

NG 

^^1 

50 HjJcm' no rertciLons 

73 W^tm' no j&icuuDS 

100 iis'cm' mime [[[IDS 

■r^sitc 

200 !i£/cn^ ID rcaclbcn^ 

500 Vg/im' iKi reaciLons 

7S0 we'tiLl- 10 [HlCtlOElS 

imijij 
?O0 flff^ip.^ an idicciors 

500jjefciii^ nu iiTBcUnns 

TS&pgfcKi'            na rcacliDrs 

cftiictsie 

IflTl lift'*: m^            nn rcacilun 

500>igy^ill^         1 no rpjtuoiii 

t^y iigftm'            nU rC^ULnii 

Pa^ey 
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r 1 

H\JW>NM. 

Kd 

Miig'ciT"'              m 1 n-k III m^ 

Tl|i(fc^ ■orrAdHMi 

ItnvifciB' saKKlinu 

20l>HB^iP' fearfaciHiu 

500|i«ftn^' Aomciiofit 

immit 

70D|igA^' ■omdniQ 

WOM/UB'         1 ■DrOElnB 

7»|.e*m' ururtnai 

vnoi 

200HS'C'"' Ki%rtict»« 

SOOiiBton' ■orctciiOK 

■OFEBClKIIU 

200|I|A™* ■aTCadiDB 

' 500HSA:^ KrcWioiH 
1 7n:iEAnl' KrrjiciKKH 

RDX Ti; HS/ini' uiortKinG 

IOOPIABT' HKDCIIMH 

WOplJbn' nDlGKUDm 

(rvKkc WO|iB*™^ 

7HI,.(bn' NHHOiaDE 

TATR «fl HBiitfrtf' noir^^uni 

feUiife 

TOQiiifcB'' DDicAaiom 

ffiOwV^n' fUKUlllBS 

TMMIAI.' noKnaoos 

cmicriA 

ini|iptB= nUICKlwnf 

VSllfteB' mmdium 

75D iig'cDi^           no mnioib 

i 
i 

1 ■?S[if/crir 

■ DO iigJcD' 

■WnSiAiia^ 

■wiF*:lLuati 

naiiK 

300 nc/cDi'           DO icACInu 

SOOHS'^I''                   fHIFKUMi 

TSOgf^in- 

a» 11 e'en" 

"sou HS'-r-i" 

mi'iStCriMS 

fOBCQC 

nil rVntdiHI 

ni n:»Jnai 

aurcdclnfli 

1 TST TOOiifihiB^ [III rrarliniLi 
MtMJ^l. 

nO|ifAm~ ■arraElKHU 

lHHMtf 

200v|A(n' DarrarUoiu 

SOOJIBAW M rr*clio« 
1 750|ieW mitKiinn 

■ 

P^IO 
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] iSn OF a»i rAUIN^THi5[jKFA<5S 

5a.S   ESD Teif R^alis 

TAUSJ-i  ESDTstReHilb 

OonUrnMil SubS4ni» 
1 

CovcHraliin feah 

AMMOSH:H PiCHA-re 

RHl 

iOpt/cat' 1 ir^^uni ' 

15vsfcin' iCUHfU - 

lOO II^CIB' ■  ffJICUHK ■ 

^a ^ wfrtm' ic^iiaiu ' 

El«l 1 JSji^'iini- n:acii>iiK " 

. iuu|ie^ix~ rcKEWH ' 

KITKONAL 5li|it'cin' reuciimi' 

dHl 7i|i(*™- reaciiaH* 

IDDli^B' rOEtiaH* 

vtaiblr chuigcs t-rit nan m 41K EbJ ■p*-''''*" 
IMIIU 

CoiidtLsion 

FnciJDEi Ic5ijn£ yjc1<lci] <iii1y npf maieiia] u'kh reaciions—N'C on mcial ai 750|ig/cm . 
^[ULS maicnal should irccivc funhcc jnvciii^ion- |i is pcis^il>le rlioi a larger 
concMcraiion or some coniamiiiBni could have alTccicd IIKI»UIIS, 

All ESD icsK yielded rcdcrions. In* these rcwiiis do noi indieaic a scnsiiiviiy lo 
eietirosiaiic ilivbargc. The rcaeEion^ de:>cnbed—yclki*' SjUrts anJ yeliou' flash—ean 
he jichievrd hy a nimuie qu^niiiy ol nialerial leacUng lo ihe disehar^, Tlie Idtk of^ny 
visible change to Lhc lesi llMure indicates ih^ ihe reAcuon was minor and did no* 
pFopagaie across the surface oriheHviuie. Tming ihe ESD tnvih forconcenmuon of 
remaining ni^lierials con confiimrhc amounl of malciial eonsumed in ihe icsL 

Pv^M 
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1Q'Q2/D3      ]l:D9  EAK 

5100 
F^bi a50DR/293/dr 
2 Octflbf-T 2U03 

FrmoL   Steve Sullivan 350 
To;        Paul Wallmmi 370PW 

Subii     SBNSlTlVny TESTING TOR NG COWTAMINATED STEEL PLATES 

Ref;       laj KcqiiP'^tbyP WaLmoti, Cnde ^TOPW [>fi SO Sept«rLbcr200a. 

1. Sl^^tl ABL inctioD pJfltcfi conlaminated with UIE fi>llowing mawrioln were tosUd 
IHJT frirtinn scnsitivity- 

NG ?5 pg/cm? sparks  '» MO, 7Efl. 560, *a>. 3i&. ?35, ard iflo pii^ 
HG 50 lig/cma sparks  (ai MO. 750. UO. 4», 3;S. *rd 235 psifl) 
NG S5 iigfcm2 no   reaclJons 
NG ^0 pg/cmP no   reactions 

2. Thete5tiwrecnmp3et«lOTOctoberlfliidSEptemljern,^D03. Tei^linflwas 
conducted lit NHWC Indmn Head, in the Hazflni Charan^leriraLnjn Lab, Bnildinf 

aes. 

3. If there arc ony ifuejilions. plefl^e lull thi' Hiizflrd ChjiTJu^lvriiBtinn Grctup at 
a01'744-d]0fl or send n FAS. at 30! 74-1-1116 

StEveSulMvDn, C[Mlc360 

« 350DR 
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1 

tani|M nentB- 

ABL FRICTION TKST 

NO CDOlaminaffil Slccl 

75|igA:ni2 

Usa Allf&Pwl Wallmdn 

T. Tol^n 

nwi        1     ?    J    4     a    b    ?    a    9    A   M   1?   13   U   lb   la   W 

rolalrvii hmntdily               ^^   '^ 

II S n                    nniniflnlB 

-' 

«S0 li spdriv 

TBO 1 1 ] sparks 

500 0 0 Dl 1 0 _0 1 sparks 

420 1 
1 n n n 1 qHrts 

31S . i: 1 a4ii£                               1 

23S ' 0^ 0^ °l 0 \ 0 i spiAs 

IflO 1 1 

0^ 0^ 

Ronkn 

135 f^ 0^ ^ 0^ 0^ 

too 
1 
1 1 

75 

56 
1 

40 

30 
1 

* 

1 =positiue reaclion (lire}                        ihadn&inidaUUiiarii«veiOtL}fiiheievBiaiHipdi2<Jn«4iiiv« 

1                       0^ negabve leactian (no-tire)                flflaoinflnodhiihaiiQa3iooBpDBiir«BiaHiwp4ri>H>eiu<«Ai 

'"-"                                                                                 TefiTffl] on ABL (nditm EftTft^ ai fi li/sec, wiih 9im ahsate 

20 TIL Friclion:      0      psig                         and swd anm^, m QJidipg flflfl room lOI 
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ABL FRICTION TEST 

BinipiB itamB' NG conidiiiin&icd Sled 

n-quutoi. Lua AiiiETaul Wallman 
r T. Tolsor 

dale    'fJ\]m 

iBniDeiaLUrC. 23   °C 

relative hkntadlly ?£    % 

P^U 1 f a ' i 6 ! e 9 10 U If 1^ H Ji Ifi 17 Iti 19 ^ H«inmomt 

e&Ej :a 0^ J_ spark 

7SQ  a 0 0^ J ̂  y l_ 1 1 spalls 

EGO 1 

0^ c^ 0^ 

1 

apaikj 
*2ti J_ 0^ 0^ _1_ sparks 

3IS 1 sparka 

f3S 0^ 0 ? 1 

 1 

SpBlk 

1«0 Q_ 0 0 0 
— 

135 ^ 

100 i 

75 

S5 1 1 
1 

4l> 1 

ao J J _J 

1 = posilive reaclion {Irre) 

0 = negalivu readion (no-fIre) 

The ihre'ihcild Iniii^ilpn levpl (TilUs lie tevd al Which 20 nQQatfrt? 

Elf Dti^ervfd Lwlh aE laa^ ime po^ue ^11"*) ncil n>|jliCi kivd. 

20 TIL FncTiori:      0      psig 
iGsied on AGL rncilon lesiaj, al s 1^^^. vj^tlt sleel vriieels 

aita sleel anviK, iri builibng SSB loam iDd 
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UNIFORMITY STUDY TEST REPORT 
 



IHTR 2573   
  
 
 

 
G-2 

 

This page intentionally left blank. 
 



  IHTR 2573 
  
 
 

 
G-3 

 

1dDr«iiiwr,2002 

MEVIORANDLH 

Fion:  JIDJl' 
To:       JTOlAILiuAlifn 
Vn:      no 

S^    LWIfORMITV STUDV OF HMX CONTAMINATEU miCnOH PLAT^ 

(1)  Memu ^70l-A flftiia .ad On-0? 
lb} Tniing P1iii|HMK?diHliTdiurTuirdbyfiniiloa5Sav. 2U02 
^tt   S1?n>0 1701-44?1la±dOcL02 

1. AE >Vur ItquCiL Kl^cnx |a|. 1 iiDir«mii>'of cooUniiiuUvn >lMdy !«>< pcnWnied an ihrec fnizU^ 

cnbf^Hhnnc«(b>-HMy2daf,iiia&piavidHl t»)fimilHINovmber), JlU?- Theiiiidy«nojnqdrrel 1^ 
1>«ftAit4f. 7002; |hiiMEMOHi\«Hlbrol1t[iilrepdililV«fllvivaibabaliiCHl. 

2. The IIHH rrifUon pbr« dvd albrurulbtDiiyof tOivai1IMWianUiid>', diiwiibrli»\»Tf pieviH^ 
by I upiiaif uulv&r, p^r nHcratK |c|. 

I . '.*^?Jr V—-  *;K .-*^*' 

ThnJiUctijualiWHVIX canbf viiiuHy HCIIHHL Uie ^UO ug cm", lOOiis'tm . UidioMraedegnwonlhr W 
iQi'Cnr I^ICn T^ii vtuiil iiupcfuan piovidH 1 quick, iiulnl inJKlliD" nf ihf J^EKC HI^ uiu&iiiuly af 

»ninre will bib* v|uiCDiulupl»iiuoDbKilKiuL>ii(«l icsulkibiadiCHltiiihbuttdy. 

V^ 
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Su^;    UNIFORMITY SIUD V OF IIHX COSTAMrNATFO FBimON PLATES 

3,     AiHhjItDCHl Lnihf pni|HHflllalnfiphiLKk'ai<7}Hntplc&ifi:n:upl>f cenuiCHl framrKfa GiCliHfbK five 
<SliMyka from OgMnaiMiMlfrfPCrtimiifJ in hhck.JHdn*Q<2)5Mi^tki from llKiB^ 
iruDi«luKlyabi^Tindbrlota||krnupL;t<1c»frr»CUC{l»   A lumliitfi icniililc, iboHn bflo», •MprO'HWtj' 

tiicnoD pUiCx a& illiunalnl jbotf   Tbf ICTIIJIBIC »■* arrfilh'ifciBcd "idi organic SJI^TBI. aceloiBlrik, ifci- 

i^h lue ID prevflH i70&& conlAnnrulHin. A diiivn'JHiidldDaK'&i&iU'r^hHipriuDgscinlbf leiqil^?. oiiHA^ 
digiul calipcr. rci-^bd drm-^ngf dnmchi vf\ i^iaiifSiOQey- = 0JXl6 i:in], ud Urns i fikullinl ua of 
IJScm'- Tlui cakidaHd iEr> HiU btf UKJ bid 10 Hli:icrntirte ibc Icvdf of ILMX 4:aDlirrDnilnn m iq''Cin n 

4      Ih'j-imllir ii H7I.X. fmifMi^rA ilji mwpfa ftynn och lai btocL bf rrriHvnl uidif i imniiniinl ^ llkVT ^aniplinf 
iHabisariralcdHilh Ji4iUflilC*plW*oririTifliirifiibeH\IX, presiirrublyictlMiilnlBjACNt.   T1MIIU« 

^uvlHhOjM Ihcniif trantf^nvd Ilk 1 ui^lf ^iiuillaiiui 1 Jal and CHnarl^ «ilh IU-] S rnllilACn of AO^- Onrc 
nliicKHl, iFv rt^Nin^ 4liilioiik tanll lie fLliitfcd iluuufb 10.45 jm fiHrr irilo I lI'LC HEU tunpkr mil, vl 
UHlyzoL b>' I ligb PrrlurnDrtCV I jquid Oircuraiocraphy (HPLC). 

^V      / PnnloiJliluiri|^lhi^1iii|pn^^dniplj|%piUi»dHiD j^-liullc9HivlB,lbCpfUWJu^ 
Hir^n c<ifkljmtii.j|;%1 *ilh HMXn ^OOLiE.i:ni\ 100 ug.cm", utd $0iQ^On'kvds. Sinccan unconuraiiuifd 
frHlKtfipljK «3« mr n dtlihlf^ viKh ^1ai«i ik'frr ^«i^ Ic ^LrnuLilr lb? tnidUTh UBliCf HI^ ihe fiinmi 
pliU? (miimLiiaiintdiilk: ^003nd 100 jgimTkvfh^rrcDudcbyiddiag?^aulUtd5JluLofi baUy 
pn:pirtd J.OlAiP^ulHV^Kiifif^ vilurtnn lo c^h aaHh glH& sulwr, ■vtp«livc>y, raniunmDaa il dtc SO 
Lig.cnr lri?|ivisrm>t^ihcdddHtariHif50iilHifa 1 030iigUlHMX iiocli; kOlnliaQ m ihc'au^h glan. 

As piDpfrtfd. HMX14^ rfrwA-ol frum etch \>iK^i gli>^ iitrng ihrrt (M Hnip)ui( watK uiuaHd mill ACS. 
Tlv rhntf ukab^ «erf ^buquenrlr Ouulcnr-] kia ^m^ <»nrilliidllvul Jind prrfiuly 15 nnllilrlcrt of AC\ 
*-mdA./Hyi, apfek'HUilycaltbnlcd.fbuA. pqxil?. In HMIFHID in umpln from rhe L-HHilaiiiiiulr>l lurlicA, 
[nuccikiral bluiL&H:aiuHriiig ofrtew f kan Ewibk HOt abo ii'Cp^ci in jdcnufy any pourmal ilMX 
H^aiflniiniikiiiuihcTiroi:rduk:(E«abiorHilwii[>Uidirll(l^i-ii|^inihf uulyiA   fh? MMX HiiirVrMlal 
fniiailK&«3bfbyefliUrulUa-AunciU(inlyir i6in>'IM) miauiei. Tbc fMFJCird HlulioDt h?rr llKnIilieifd 
iliraugliaO.-95iimllllfl-iii1o^{|'I.CiiilCkSainplci viib and placoL in ihc IIFLL'tor uuly:^iL 
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SJiij:    L-NIHJHMtrV STUDY Of IIMX OWTAMrNATFIi FRICTION PLATtS 

Ihc imllG IhHD iba pidundiy C^llldliv IC iammariFcd brlon- 

V^ 

1 HUV(^4nm> 1 1                       HHX1230 nm]                       ' 
IniBdmn M#?                   1 het^ni E'ca liisiji'^ 

1 a.C I11J-1               1 

56fl 
5i7 

110.11 

6^ 

^^■^ 
ceo 

OQO 

0.00 

0 01 
003 LLi. 

^ve 0.00 OW 

^^amm 
000 

004 
000 
000 

DCJQ 
HOD 

ODD 

CDC 
0-W SJI" ?oc 

^m 
. 1.. 

ooo 
000 
ooo 

000 
DOQ 
ooa 

ooc 
OflO 

515 4JJ7J 
aeos 

444.af 
439 9? 
B5.H 

44^04 
4«1J7 

—iJST\  

aa.flfl 

■^1^1   J 

'-/'hi- 

M7i 
SS75 
Bflfi7 

B7 36 
sa7fi 
«9 31 tif Ufi U.JQ saoo 

5J-; 
46 77 

46 OS 
90 77 

■15 35 
4ii7J 

au« -  K\: 

dv^ 

5^- 
5oO 

11170 

SJ6 
5 62 

110r49 

^fi5 

I09J7 
5S< 

110.03 

5PK 1 = &5 i- SPrt 2 = eo 7                             3''*« a = so j  . 

A&ciiibc»ni.lfac|)nKAliiiilbUidLt|>[1, X!, aiul \.^ | <■-■ i^ii ^^u^ iny HMX HwauimiuiLDn, jnd [hnviirn: 
■a&lgmrK'uiliiilfllcmh-HobKTvnl in ihc (hiUimii^pliiC Ticld   The a^«ae« rcM'-ctj'forihc ^l« Jl ^IS 
JSi^JOO « ug W, uiJ SI 4 iigarf (S?K L SPK ?, *nd SPK ^ K\p«iirfly) HBi appro>;inLWfly Sy.4 %. 
An obKitilKKi nnk diiniis ib^ l^^i txinauim^ tundy dui AC\ fmn r)K umraHd shsbi Imdnl lu wvl 
»i4y fnfli ih^ ^nsli ^hl ptxJ im ilw narclt T^J^^ ^unWc, ntj^ pnink 9»nx cqibnilion lur LIIC hm 
n:«rtcr>'   Mlbvii^ che S»*h *a^ akayi ffpahfc HM" reabwibinj die tolvfiil, llSiX could pWcnlially Inve 

l-vi diifKnAl by l\at |D««n. 

InOrdcp n-aMici* I)H ituiei dbovc, dte foUau'inf cluDgn urre rmdc la ibc naqik CUiaciiOil fmodurt. 
FirSJ.rVhU (4t<^diitpltag&i43lKU'ouldbcuwiroTi]l IUIUKraOKlinanihnbnibml^l. SKOIld,<liCh 
saniTir^'^uih'BiLiukl IK blancHl CD I cLcdD ChrniWqK la rcnuvr chccit KthTiil pfif m lU oV. Th£^ 
chviK^ iiVCJifd ibc dicrafc rowfly ofspiLok unqilfs la ippnnniilcLy M.4'4. Hv t|)e(ilif IC&ulu JTC 
■abubud ID pjtagraph b. iliHQ mill I)K rcailu lOr Ihc ndivididl loE plil«». 

■w 
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Subj:    UNTFOHMTTV STUDY OF IIHX COSTAHIUATED FRICTION PI-AlTS 

*^ 5.     Hifh PfifDmuscr Liqud (:iinKiulDgraph) |KPI^) ^b Ul«d ■» «v>luirc |bc K\1X ouUair afibc CUnrlfd 

HP 11 DO «cnc^ i-iqiud CluaraiiD^rapli •'PDA 
- AUalDf«Ur. 10 dl injrcEiDD tol Jirk 
- Rcn^L: AllirfClH^ iim, 250 ^ 4 nin.'Hql^^iol COinna 
- ilf.M AO^ H?O Mfitvie. phfl&f Ml I aii'mu rio^' 
- Ci*klI1llO™iai3Si1egr«i(miIigi*t 
- UVdrmtDr 21^ ainjod^MinL mAsanlinn lOOintubOOmn. 

A ^Afliplc c]uanuu£nin u provLdrd, rbcprrtil]^ ^ innum <^ HUY 

^^ 

WZE 

^^^n 

(mKamilHlran^iifilu^^ntplci'l nun m JOOppmX&ulbljml>1mLilinihrdApRpliCdliroti^y200, 
lOOiSO, 10, ^, vJ I [tfunufif iiiiTfHluccii IDu dte ^hronu 10graphic k^-^tcm. Tbr UpoV brlow iHutcraKi ihll 

ihr eipusurrf SHM>a:mra[iufli range 

MdlCv-- <* lllBHH 

ru< 

■> 1 

^ 

^„^-^ 
1U 

■rn ^^^ 
CMCIHHt 

^.--^ 
■fl 

QIC 
10) 

1 :ii 
ixMnn 
? r44E3 

^...-^^ 

n 
.^^""^^ 

^ 
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Siriij:    UNIfORMtTY STUDY OF H>L|\ COVTAWINATED FRICTION PHTUS 

lite r ^-aluc, Ui iDdKamt nil" ihe d^ret HrfHMiretiiiMi bciuna mo ^a trn, •»> drlamuAl i 
II blmild br muni ihll tit r tllitf at \ JUOOOO HSCIUKI a pafea COWCUIKB. 

ibeO.««ft76S, 

Wilfa thf singling I cell niij [If iikl diuljii^^ nvihad vilidjicd, ibc SOOug'aif, lOOiig'cn\'.'l)dMuf!cnf 
fiKEiDD pbm HVIV cMmviliI dnd anilyrcJ  Tbc liiujnn'ofihf DKUKHI HKS ^IIIL v^nlicJ Ki"» ihc 
■■yiirymial amguiiifji wi^f u^in^ ihe 4i^ Ibl MuKticaL ^aitJaiis- prfviwulv pnptied.  Dij|JiCai? 
iuftctil—1 ufach wmdml u<fJ naic Ji baih ihf bcflLnnmg and fnJ cf ihg jnjl>1ical mn   Hv I'ms^ afdte 
(!)u dei;miip4Ektu ^ta&uiidu AiahlAhihccDiKciUnlnDcurv'r. &hDHiibdOH,» wdl tt ibciApaD« jiiriar 
inrd iVir ihe ample iakulanoni 

[Ci"[  -> *iipt-'" 

^ 

1                                                                                                                                                                                                                                                                                P'-  '  ^lAlKl 

-- 

-^^"~ 

^ ̂ ^ 

_l 

^^"^                     1 
CaocHvml 

■DU f}lf imt 

^..^^ 
■QS lorvam 

^^..-^ ^1^ 
^jmsn            ' 
" WKZS 

]ia }r«n 

■ i .r-''''^^ 

fc-l»'il- iT—^ *' 111 m^ 

IT ihould be Dawi rim ibe diirrdgc mpouA lor <tzh tJindlill JNI ixir Je\iau ilgmfiiziiHly fiam Ibc pKviou& 
nu. ud r)K Dc«ly HibutiKd r value oTO-S^WJ^ utdmon OIDI linvain^' ^ai :»nui\'ed. 

WlifaiDilKui3Liuii.?u'hrrHlionplilc«»inaly'Hl«ihinuiUDi4ilCUUl>iVALIuh:iL Inlliii pulicalH(IEC, 
uuulydcilbiu-bHiomn-li^lol' 3 ptoftJural blirln, 1 mcihod Iplv, vd IH VHn (V) UV^IK bLm fniin i 
ui^ HU plu?   In AddilKir M ihi iniEiil Linruil^ dveV Fbt Ihe Uol ru, uahltcal fbck Elaidinfa «<K mn 
II ihf befimning, in VK middlr, ^rdu llv end o1" fSih taif herf ianiplei la iflify E)UI Ihe nrlilmohip bcumn 
inuiumenl KipoiBe m] IIM X jrumvrlnlHui rniOiiVd euiubn  AlLcbecL tuidudi i^nd nilbin JJ> % oT 
ihrmirvilar^uiil m no CHCS •?» nWr? ihanun< I0> triecDoiu made bcreren cberL Elonibids. 

V^ 
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<^ 

Subj:    UNIFORMTTV STUDY OF HMX CONTAMINATLD FBICTION PLATtS 

Sample HMX (Liglcin?) HHf.i>19'zmZ) HUX (Lig^crr2) 

M-:-|.[^il Bldfik 

SDike 

0 

Jfi3 or 93 fl % 

n C 

49 9 or 96 e % 

SarnpliJig 
Posilion 

rtMH{uBiCm2) 
^(1 i.n"^i"? f^iaiR 

HWX (ug.'gmZ) 
'D3 ug'^iTi? PId'ii 

HVX {LiglCin2] 
5U uu.'&'vi2 Plali? 

XI ■^1 5 0 0 

1 65 13 B 

a i^ ia 8 

3 50 Z2 8 

4 &5 Ifl y 

5 !MI 1? 3 

X^ C 0 fi 

1 
Average 

Glartdard DEV 

59 
1? 

29% 

■-7 

4 
24% 

7 
2 

29% 

^ 

AJ firti glancr. IHO ob^iTR-aliiJiis rcfirdijui itie iLdij an appjiciil Fir3l,llK rc^ilF oMaiJicd arc cijiaiilcTill>' 
aikd niEnificuilly hin-fr UiaTi Ihc rxpKlcJ'-a]i]e». 500 n^LIII', lOTlugCm' and ^0 ug.'cin' i«ond. ihrn: PS 
mabliz vimlian ■□ HMX tontcntmion Twrw^p Jie liv* pfujikins sampled *rthin i Eiuf Jr corlaniiJiflleJ pisle. 

E>pljnal[Dn (mlhr InnuTT iJiniJ tf'pciri^d i al iie^ can he fcrnikl in Oicjniliil [onlanupaLnjn njf ihc lh[« fnccton 
pJalcEia cirrluL jc icn of ai .n lablp labmaloiJ ricordi rn^faLcd aTi cirai iJi [he ijiHial cHjnlJrninadriP pi^cf- 
Rccaid^ ^hopcd ihal the vlt-L-k ,iilulii|ii nfl'MX u^cd lo CMilarriLTiBle Uic plalca i^as picpjipJ by diswlviii^t 
0.3'^.'l jiTanuol IIMXIJ> JODTII ii1"i"fdnN: ■^CIIVCIIL icsuUing m a 3 73J IIE.U] wlnrpm   SubSftjUemly i7S ul 
IJ? Ill and 57.^ iil u^'UK-k MiliiL.nn ,M\ jpi^licil Inlhc mirkcd ofTuHSof Uic ?1J0ug^i^Tir. ](M) ug^'ciii^ ind SO 

[|C«n.«imL)aD of Slock Siri'nJ'JVtdinnc ofSUKk Anjlif<H]-;[i%'fllUPW iif CfuHuiuDBlrd AiEaf] 

Die One or jcluil CHiiiianiuHiioii kvrls <lf d>e pl'i^ fHovido] fn Ihr UDifojinily &iud> "-^t^: ^4u^^lL1 n kl 
ii£ cm'. JIKL S.J ugi'tW   Ai viw wiUlVOll^. ihcf valiic; aprc niair clo=rly ^'■]lh ihr c^pmmrJilally 
dcli:TRi]ni^' iluPE 
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Siiij:    UNIFOPWrrV ^TUDV OF HMX COSTAHrNATED FRIfTION PLATES 

Pc>»hk#kplinui<iiiraTilKvudbiltl>'ol>M:r4'^inlh?'JM>lyC2nhf found in ^ imiF drIdrk-J ImL 01 llv 
mnmiuicdplaufrbfmsfli'n   A^ wml in pJngiliilt ?n viuidl irupauon piwidcs [IK fmc ind-COENliI uf 
IHiHAil«inii>'affvpl(Kn'?4:onaniiiulHiii(:rOi4lb«dHiCPW<IIC&rucH   llus H mod pnHBUail ia iv MH 
UgAmV iTtcnan pLiie   A dfUikd lulKr unl^i^ lililLOns Mn^i^ »Hv.'dF?. piwidrs i Eligklly nwv 
qmotiuEl^cpicnufor^iiiplimDrvniip   A^sbm*"HIIM^',iheinufiinBwft»arcuBblcloiiknuft'ihf»*« 
cn«li arHMX 1&lu4n in :?HI h anJ r "<<'■'1^'' AvM\iy i\ap bued on co\or inlaaMyfhafltptaLthO'Min 

Al nVfpfnaaOBv vcu «iili pcik& pmbudmB DUE of ihr plw on FIK Klicfnup HN»ncJiH ailh ttmn^ CiAut 
nciKHW^, flndilHahi^hfimn:fliliaIiDiBorilMV. AlAough Mlluu UHnuiv ulibnlnn [Jih iKhnM^nC if 
,AnH)iianiiurikc ai bcu. kh-aime Ih? ("ncEcJ jrOton 4« deuily nip rbhK i:in:kst doet pmvidc Uimc 
■Itqht imi ilu I'jiubiliiy in H.MX coKcnmiHHi DbKfvciJ nn iht iOO ug. cnT UU piv?   A:^ in ^\aillpk, 
nnipk|XKiiiaDi^a1?] -ihcHcond^-in'tlhlmdKnfihli^l'icaHdin jnjF^Vhnlhlc&ilLVtK.icCUEdinviodlf 
Rliefnup.ilanuntpkpiHiliciDlou-1'll   Thi4^[rt^«iliiheapnunmalmuhr SN 2-41 nj-'im? uid 
^ 4 = S6 iig cm?. 

Inaunularla&hiDii. JckHnlooLiElhr lOO d^^'Utd 50 u^ cm'fncUon |di[«, ilrik (tfpjiS [Jaa^lc 
cqibniiuiiroriheirzqminmilivnilMJiniiKHl   Fflr«jni|ilc, aHhwigli LIH IIMX H:uiilUiiiiiiaiififi HHI ihfu 

13 ug''cm' 

1!f u^'jinT 

iJug^jn" 
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Sabf.   UNU-ORHirV STTJDY OF HMX COVTAMIN'ATED FHICTION PLATES 

:«o pldLci app^i) "Vdv inli^Hiiilt ihdo Hthun cd HHI I)K 500 ug {m~ piJH, U don ncH anKii lo hf di^iribtiieHl 
H1DU iht ciiliiV nuittd HHTUO- If ihjf a in H^fcd Ihr JUH, 11 ?r)'ciudmlimJIiOn IV^I^ ihii aaly ibou HO 
^DflbCEDblHfflpiArtfdaiyiuiihf IOOLig.fni'plu?H0uldbirc<iiUiniinlr^ «ilh HM XI ^0^^ ffir ihe 50 
a^lOal phiei, lliif ivould ACHue ihf HXX fonuDlnliciD U ibf potnb (>j c-jtuniPilUliVit im ihf I00aad» 
rig'carpltm fnuii 1 pEi^'itxi^y cikuliied II jgniiir jHk5 4iig.ciiriuippiouaiiHly ISu^rm uulT 
dg^crd', leifVCI^vly  !□ iddluoiu bucd an ihf IHJIKHI HJT ifa? rilracLcd sniplH, h^ Klhied T»)'irni circln. 
ibcHMXcoiKCiiiiaiiiin^nbuLnniroipiHiiiiHU I and ^onlhr IW jg'cnl'pbl? IPVI pnidinn < on ihe id 
iiK'i:ill'pbirtlu«ildbcl>t4«i]unUieoihfiuiLiil«lpAi[nH:^ BoUi DiV COiLU^Icm uiih ihc upennieaul 
muli^ 

8.     ir}vu>av«uv'uib"'l<>«°'>™,plriuuiiunJime^TbiHMHvnH 1159/4812, 

6\.TIIO\lAfaO\l^ // 

^W 

^ 



  IHTR 2573 
  
 
 

 
DISTRIBUTION 1 

DISTRIBUTION 
 
 
JHU/CPIA 
ATTN SECURITY OFFICER 
10630 LITTLE PATUXENT PKWY STE 202 
COLUMBIA MD 21044-3200 1 CD 
 
 
CARISAE@IH.NAVY.MIL 
 
 
Internal: 
 
04 1 
20 1 
210 1 
2120 5 
3320 1 
90L 3 
 
 
Electronic Copy: 
 
ADMINISTRATOR 
DEFENSE TECH INFORMATION CTR 
ATTN JACK RIKE OCA 
8725 JOHN J KINGMAN RD STE 0944 
FT BELVOIR VA 22060-6218 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



IHTR 2573   
  
 
 

 
DISTRIBUTION 2 

This page intentionally left blank.



 

 

 
 
 
 


	FOREWORD
	EXECUTIVE SUMMARY
	DEFINITIONS
	CONTENTS
	1.0 BACKGROUND
	2.0 TEST DESCRIPTIONS
	3.0 DISCUSSION OF RESULTS
	4.0 DISCUSSION
	Appendix A IHTR 2269
	Appendix B IHTR 2373
	Appendix C TEST PLAN
	Appendix D METHOD OF SPIKING PLATES AND ANVILS
	Appendix E METHOD OF EXTRACTION
	Appendix F RESULTS OF SENSITIVITY TESTING
	Appendix G UNIFORMITY STUDY TEST REPORT
	DISTRIBUTION



